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A 

acute angle 
acute-angled 
adjacent 
alternate 

alternative proof at*tT*l 
altitude ^B5^, 
ambiguous case 
analysis f^CSW 
angle 

:angle in a segment 

angle of a sector C^*l 

approximate value 'STpR iitg 

arc 5n 

area ctf3[?91 

arm ^ 

axiom 

axis 'SPF 

axis of projection 
axis of symmetry 
'si’T 

li 

'base 

Tiieection 
bisector 
^boundary ^*11 


C 

■ 

centre 

centre of gravity ^RCTU 
centre of inversion f%C?Tt^ 
centre of similitude 
centroid 
chord WTl 

chord of contact *^4-^ 
circle 

circiim-centre 
circumference 
circumscribed 
circumscribed circle, 
circum-circle 
circum-radiuB 
co-axial 
coincidence 
col linear (points) 
common tangent 
complementary (angle) 
concave 
cODcentric 
Conclusion 

concurrent 

coney die 

congruent ^ 





conjugate 

constant 

construction 

contact 

converse 

converse proposition 

■±|1s©i8H| 

convex 

corollary 

corresponding (angle) 
curved line, curve ^TSF ( 31 ^ 
curved surface 

D 

data 

decagon 

deduction 

degree 

diagonal ^4^ 

diameter 

difference 

dimension 

direct proof SW®1 
detect common tangent 

direction 

•a 

distance 

h 

divided externally ’ 

divided internally 
dodecagon 

•< 


E 

enunciation 

equiangular 

equidistant 

equilateral 

escribed 

escribed circle, cx-circle 

ex-cent re 
exercise 
cx-radius 
exterior angle 
external 

external bisector 
external contact 

F 

figure f&3J 

flat ruler ^*l?r 
foot (of the perpendicular) 

formula 

G 

general enunciation 

graph C^-^l 
graphical 

S 

height 

heptagon 






hexagon 

hypotenuse 

hypothesis 

hypothetical construction 

I 

identical 
identically equal 

image 

in-centre 

included angle 

indirect proof ‘Sfsrfei 

in-radius 

inscribed 

inscrihed circle, in-circle 

interior angle 
interior opposite angle 

internal 

internal bisector 
internal contact 
iuteraection C5T, 
inverse ^ 

inversely similar 
inverse point 
inversion 
irreg^ilar 
isosceles 


limit ^ 
limiting point 
limiting q)osition ^«frs[ 
line C?pn 
locus 

M 

magnitude 
major are 
maximum 
measure 

measureinoiit "SIT^, 

iiiedial section CW^f' 

median 

middle }Joint 

miniiuuni 

minor arc 

minute 

N 

negative 

nine-point cnetre 

nine-point cricle 

nonagon 

normal 

note 

O 

oblique 

oblibue projection 

obtuse angle ^ 
obtu&e-augled 





octagon 
opposite 

orthocentre 5l^f5p^ 
orthogonal >fVC=^1^ 
orthogonal projt^ction ^ 

P 

parallel 

parallelogram ?rrirP®fl^ 
particular enunciation 

pedal line 

pedal triangle 

pentagon 

perimeter 

perpendicular 

perpendicular bisector 

plane^ plane surface 
plane geometry 

point 

point of concurrence 
point of contact 
point of intersection 
point of medial section 

polar 
pole cspp 
.polygon 


position 

positive 

postulate 

practical 

problem t21« 

projected 
projection 
proof 

proof by exhaustion 

property 
proportional 
proposition fiscal 
protractor 5 C^H53F 

proved iSfsrtf^ 

Q 

quadrilateral 

quBBsita 

quindecagon 

R 

radical axis 
radical centre 
radius ^ 

radius of inversion 

reciprocal (figure) 
rectangle 
rectilineal figure 
reflex'angle 



*rf?5TO 




regular 

rhombus 

righL angle 

right-angled 

rough approximation 

S 

scale, ruler 
scalene triangle 
secant 

second f^sfl 

sector of a circle 
segment (of a circle) 
segment of a line 
self-conjugate 
self-evident 
semi-circle 
set-square 
side ^9, 

similar ^triangle) 

similar segment 5^**1 

similarity 

similitude 

size ^T9r®i{ 

solid 

solution ?T5Tr*<W 
space OT 
square 
straight 

straight angle C#T®1 
subtended angle 


superposition 
suppletueutary 
surface ^ 
symmetry 
symmetrical 
symmetrically opposit^e 

synthesis 

T 

tangent 

theorem 

theoretical 

thickness 

transversal C®^ 

trapezium 

triangle 

triangulation 

trisection 

transverse common tangent 

U 

undecagon 

unit 

V 

variable 5^ 
vertex ^ 

vertical angle 
vertically opposite angle 

C^I 

volume 




erJlf^I^Ad 

cfRH -afiirn "tt^ 'srrf^^ ?f? ^51 ft f it l ^ i icn 

c^Ft^ S*mr ^(tt I 'sc^ ^ c^t nft>rt*i (2t«rr^ 

^us I ^?iTr ^ ^jKi 

?R I* 

«Ilft^ ^tiTS^C^ *rt»PI» ^^1? 3f5I 5TRI 'SI'Wcira C*(ff 

■4^* 'spRtfff *Fflr$ ( ^1 WITfKfe "FfTB? 

?^1C5 I 'sns ^ ’sfitraf^ "tt® '=if^«sjtff3 

.tr* I ^ 'siic^rtf^ 1 'fl^fS 

'srf^^c^ S»nr c^, 'stu ^ S*ra 'siRn® 

^'frvcjRi (?rtwr»Rr ^ei^ %5r i ^ 

StWtPt^ <2rff^ •iRj^'st*! ^ 

* -wil + W« ; wri ^ ’fPr, -a?; ftf% 'n'6a *ifil»it^ 

^ mpuifl am»fr i ttoifiF Geometry WTl5 Geometron "Pf 
Sa*1a ; Geo (earth) ^1 -aT? metron {measure) 

*tfTh)tt ^ I 





?(cwri I *t1^f^[f%?f 

5R5R 1 %rfB 5Tt^ ifliTM C5f«?l filti^ far^anr (?(W?5t 

at'it^ 'sitf^ ^%Tffc®Ri nf%R « ^ifPRT 
f%f% «• >*: j ^t% i nt'Elw cir% *rf^'t‘i 

"l^Stfl? *JC^ ^ I «W!t5rt C9'«rf*f%f 

'il’FstTf^ afTtftf^ iT^ RW -STf ^TBiTI | 

'SR?»IT^'s-jBi* : i 

'8il% Hm (srt*tft^ ^af5t 

^?r5 %5R, fiWM ’tt'QTTl ^ I fas^sra « 

*ffe^StC>RI 'Sira ■SffPt*? f’T'Rf *9 "TIlftsR ^?(,'S 
Tti:^ 1 flRw nK^ 'ff^ ^'SSlK 

^f^RT ^ 1 ‘1W a5?( s^f^t C*tC9( *lf^n 

?(#ll aff^ ^ ^fihtl 51^^ aCTfaR #$ i 'S’lff? 

“ttcg? 'ailRf'A ^ I srrffJT®*! 'Slf%?Tfw C^C?rti:®t§lJl 

^TCSR iSi*—i«4‘k Jft^ «j^TCaf ^ItaRF^TCst 

•at froiRT ^ I 'SR® ^ c=¥R ’Fsi «rt:^ f^ 

^ ®*RWaf, fflrfsfesc^ #RtRr JTtt \ 'ST'R 

^csR, isf^ *a^ 

^«F%i <6W:sfw «|5R ®t3R 1* ^ cspp^ ®fl»(ci<wsi «m 

>• 'nt^? c?pn -am a cfppti ’Rprf^ at f*W 

fWfffeaR 1 OfR ^ a?C*t Wtc^ SRI RfW’* 

Pft^R srt at ^Kffi -J**! “cTf^t?" c<M«1«?® Tf^ni ^ ?fl i 




t ^ f^cira 3(C(g f*i'!tRTrtirPit« ewpr i 

«r?'3 ^9% ’itiR 1 55«Pl 

^rf^f^iTF cmntw ^«Tn?rt?*i ^?rtsi i 

f*ntTC’(t?fTi?ra *Rr, 'srt^c^iW'i, f^, 

«fTifsif% ^Rpw«ri jrKfjR' *ifQ^ ctidM 

«rjli*lfi^ 5^1 *p til (.'«'( I 

t?T?r *Rr iiTi^cJfia i ^Jiraf%3 csftf^ ^ 
«i1^ 1 ^ "ttc^ c^ 

•ftin "*11 ’i«rpi'!i *5^1 ^ i «f’*CT ws ^fJtf^rf^ 

^;a|T5 fifC*W bpaffl ^Ttmif^^- 
^fwl <4^ «sr? iSi'filiT ’FC^R t ^ 
Suclid’a ElemeotB ilK*t ’tfiiIp''S I ^^s|t*I 

ITR, 'ilt i%f^ JPPT^ 5Tf« I ^ 

*i^5P^ '«r^ '»W8 "“rwrl atjlfsifs “rra ^sRT?r at*rf^ 

■^jra*! T%1 'sitfTgiT I '*r5'’TfPi ■*ivi'5)yi*t c^r^rt 

^ ^waira w, ^ 'Rii'ra irfe^ 

sst'TT^ (?rwT(5ii arrfSif^ ’irc^ 

h. 

•h 

* »rh( af^ ^tsR CB sfrtfSrf^ f?=yi*i c^urfuPTii 'W.'s ^cara jws 
afire? I f^wtwtaw ??re wfWs’ils arer i 









^a(s( 'sisfjrs 

i I 'sitTRII ^*rf5 ^151 ^ ’B I T -y t R BT « fstf®5 

«PFfC3^ *Hf1^ Ciffiira I JPFCSlt id ’^lit 

^Iff^1 sf^a? I C^j^, ’tf?!, ^?I, TJI^, *(taRf fiTf f% "Slin 
npi? 'sfR^ ’®ttc^ I ^ ^%5i CJW1 

feip Pratfirs 1 idiri fe^ii 

{ length ), (St^ ( breadth ) « ^C^'sl ^ C^tJ ( height or 
thicknef '^f%fl '^f®f^ ^^?rl ^ I 



« fespsl -aiti:? I ^^TfWTtC^ 'ert^il ?n ^farl ( dimension ) 
^?11 ^ I 

*© t c^ fflffeiR vii^ RsilfS ^idrsiT ^ iTfin 'Tl%«r 

^'fl ^ I ijf? ^Sfl ^9 ‘^rti’, 

ftrfSrirfe st^ ^fit sicii iicsf c^g f5rf^ '%ri%c« *ff j%c9 





b- 

sfi I ’if? ’Tt’i ^ «(c=?5 in*i > ^^5 liR'v 

^^l?r ■’Tl't i ^f3, ^T^l 'sfRt'®^ ^ ’i’'^fi:^ 

SIC? ’iCi! ^1 «(t?i'fi •iTf^irn I 

8 I c? »i’l^ bn^j, <3=^ « ^EFsi—kilt P$5[fB ^ 

snan "sit^, 'siTOi ^T^tf’r’it’F vi^ij-a (solid) -sjf^si ’ft? i 

*I5 ^’FfB ’FRm t C’l ^I’F^ ’R’lW iff’®, <a^ 

'siT’nn ’TT'fra^r® c?r’’r ^n, c^ft^ic^ (Bail), c?t 

’siTXiH br^ii, S’? « c’W'f’iPit ^ ’f.cint'st -srt^s 

^sRi sitf® nifir I 

6 I tt’Ttf^ SWT ’pfesi c?f^ ^iTtc? ttra ^uf5 ^ 

( Sot lar^ ) I '3’R jvstotir 3W th^iub 

^ra ?iai ^ c?f?tU5 *ite i 
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(lii-Nfes} (%ii\fla[) ('s^•^fta^) 

'KTx fkaj ’Rtw? ’5^ fa? '«e <r*FF otf^rs id i 

tr^BT ?tT5 'Q ta^t '^IC’E *11? ^ ’F’S^fii 

C?? 'siIT;? i%=l1 ’®f^ ?t froi ’Ff??T'Q 
sr*ii:^t *it9 i «5[ Td^fT? « 

a’# 'sitc^ (T^w c?? ^ 'SST ?i (Surface ) 

^?[1 ’F?1 ^ I 






?rt1% w sasps? ®rwal 

R5?^ §*Tf^ ^PR 'P#? RTa -ST’? ^ 

^nf^t^, >5^ C?^f5 ( Line) ’tfa'T® i 

fkaj ®5f1 CT|5i 1 


<» I R?S, JltifRI«r$ 'stfPrt C^ f®f^ C<!fe$ *11 
ifRi? (?plR c^K ^ •sj’i 'srfsRri *111^ t 

i£|;ftffR PRSW StW ^ ^tcfl PI 

c^i 1 ^ciR Cff«^n»i cq ^'HilT^ 

fsrfnwi. {?prtR 'i)^c?pn ^5s*ra i 

\r \ ^ castti:^ 'sitsRl^i^Pr ^ 

TsnkvS «tTf*F ^ aRWa '®rts|?liii?iJi'sj^^ 

^ blRl fflli:^ (R ^ RiCf 

^sff^, vsrR ^sitiRri f^w (Point) i 

feni. Brai W C?^ aPTt^ 'il^ f%5p C«ft?R 1 


^ I "Tfii^?! PI *rt«P pwi, '6 'Niw ^s^tnf? 
* l K* lt fS ' * ^T5lc^ 9rjtf*ll^ ( Geometry ) ?t5I I 



i I ( Point ) 

"SRi^fe 'Silt? C^'N' '*lH|Vi-l ( tSpf ^ (Rt() ;rf?, 

■^C®! I 

I ^1^ CTR 'srra^^t sfit, 

5T®^*iir ^ I ’?5iar c*P^ ^ vs^ 

( 'st^ *TfSpI ^$(,<1 ; Sift'S 'St^te 

'=Niii'i»(^»i 5(^f, 'SIR '®rPRri *4^ <sfRfii 'iiRR 
CRi^T^fB ((f^i 51^ RtiR I 

f?F5 f^gfil8l« «fR*frQR iTWI t2CTP¥^ I 
(l) ^t& (RRI 'iiRfP f^I'S iRPrs ^ (Rtj ^RfB- 

f^PfTS •RT^Ri:^ Rf^jaR \ 

(^) C^FRI Rt?RR Rft; ^®?lt*s 

TjH'S Rl I 

(o) i<ir1B ^rI 5 55^ %! cvftrR ^ t rt^rti 

^ (R RWg) '^iliivM RTt5. vaw3i 'st^ <£(^^ afrffS[I%R 
jft;^ ( > 'sIfS w ‘fR'SR '^'5^ 'sr^ I 

'Hcif <£wf5 rrs?! fijfsi^i *iRf^? Ri;^ (R'eRI ^ v 
C*PR, , A, A Rf%C5 ^pjt.'s i 

^ 1 ( Liae ) 

Jrf? '4JJ-)®|(,< *l?t "Rr irt%l ^ IR 

'sraifS? C^ «#StR Sd 'ST^ (RRR^I&J?^ |. 

flfTtf^l^ (RRRr br<I «(M f^RStS R1 (R*t Sfit l 







^ ^ C'HfSjsi %) IfN ^tfBc»re '5|t^(^ i^f^sp (3W1 *(tt^ 

ifl 1 vTftiB'e *il><m ’I'K^ 'srtsRn 

c^i^ii <£RrRr—(T) 5rseT (;?W1« «) (3Wt t 

(^) c^ c^rsfi wt-siTc^tl?! *(%i bf^^iitfet '5[iiH ?JT^ 

c^m ’Ff^ra ^ snw (3*f1 ( Straight 

line ) 5FC^ I feiJ AB <5^1? ’I?®! C?tl ) 

( 5 f) m CiW W ^ ^ csr^iri ( Curved line ). 

C9^ 'srai ‘^»F f^ 

f^iciir %Ji*> fK3:?r p o^ C5«rj I 



'*lf<5^ ?I?5T C5VI1^ '5,31 (£i^tC53 ’I*®] f^tC^- 

^(fai?n ’I*®! ^ wi £^r«rra »rRi*rj ''iT^re **1^ 'n# i 

ym C3'*rt^ «rt^^c3 %l stk^ ^ftc'® t 

^'TC?nr iJTT. feaf AB ^ »Rfvi cit^infSi:^ ^iriti:^ i 
»RPi c^ 5WJ ^pfes :— 

(i) ^ *ic<(J iilar ^l^PT C5sfl ^ ^tf? \ 

(%) ^ ’I?*! C?r«l1 ai3fT% ntc?! ^ t- 

#:5T, ^ ’Rfl C^ C^pasw ^C® ‘Tim 5Tl I 





(«) ^ ^ c?w?r ctr '«tN»t sn^, "sw 

fst“R[ 'flC'Pij f% -y ^ f^fSr® ! 

'® 1 ^5ST ( Surface ) 

»w:« f%g ^5f) 1 srr^Tf bKf •si^x «’? 

^5t?lC*P ^ ^511 'S®! ^ <2pm—W 5W5<T 
(Plane Surface) (^f) (Curved Surface). 

CTO ^TfS 1^ «nr *1? iiM^ c^tc5i c^r»fl t ^% c*i^ 
C^sfi *Rr C^R *11 ^Wt?51 C?fC®l 

^ Si.'*ra 3?tc^ ^5| *t«T ^f?rai 

TOfT® ’ifa'TS I 

8 I *R^»r ( plane Surface ) 

Ct[ ss'n >5t^fC^ 5r®lt*l '®®I ^ >»IH'®V1 ^®! t 

c*R^ CTO Jisrac^ =?i»Rr ^rra, 

'ST^ ^5TfB? <itai sTtf^W i C^T^iTK’e *9^ 

Tot 'crPR^ in I 

CTO »R[5T c!i«rnr cto ^9^# «iT^f^% ?rTf^ 

ctr^s*! *11 ^rrbtc^ 'sL'fl *f5®i (3r*n 

TO c?rtfi^ siiracsra c^if-ci(«rt i ^ ^ c^i, 

<iisF^ c?r«n T>^pp JRSC5J ^TTO ntinf i ’«iT*iR 
TO CTOl ^f^551 '9tf%r® nic? I 

TtlS TO C?R1 (Wirl '5tfTOI JRSCsnt 

ctfe^f ctffro TOiit f^ JPFPI 

ift I ^ TO c?i<it?r TO'S > 9 ^ fip?. c?effl fltHroi, 

1^ nteil 1 



'sS'Tf’ira 


i'S- 


1 ( Angle ) 

C^'PI 1?^ 'il^lB (?FT*I 

>a? 5 'i ^srt 511 t 


C^Itl ^tfSir «tc^j?rf5c^ ^ C^'PT SJW ( Arm ) ^ 

(?i '®t^1 i^iR'S ( Vertex ) 5jc?() 

’Tf'fBl'TS C^ ^1 Sl^*! ^ I 

TCfOT 'Si'^^ ^ I Wl 

frcS? AOB C’FM I OA, OB 

5rt?^ o 

AOB Z AOB ^ 

Z O C5W1 ^5 I 



’rf3Tir*i •sjt^^i'cw bfrtT?i T^iT Id 1 f&f^ 

iTk?!'8 C^K'RT 'fmM rtf^ I 

c?ic«ra dflrsiM c^ 'iiTfS ^fijst 

^ ^ *1%T*I ^ ?ni I *011'Tt^ O A ^ I 

OB ^ OA ’iii^^*ra *t%irrc5 1 

*3 '®R’ST5 OB «rf^, OA fkanr ob o? 

4 

’Tf^'i ^5ivr^ iw*Ri I ^ 'sif^ fr^ 

#??[«, ’tfinT‘1 »PTtif I 

'srwit OB 'M? c^ OB''®(^TT!?r cflw, c^t 
aob' c^ ^1 AO B c^‘f!r csni ^ 1 

* I 5PltS( C^*l ( Equal angles ) 

^f5 13^5^ 35^51 <*1^;^ CT *31^ '«i*rc?r?f 

>if^ *r^[<«CT fsrfSrai 'scq^ c^m ^ c^1*l 1 
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I C^t*! ( Adjacent angles ) 

C^p{ C^f 

c^wrfB ^ 'W:< c*f 

c^*i lilt's 3ii(i55^ JRJ51 c?«rtt5c^ Jifflit^ c^wra 
■*fW?l*l ^ (Common arm) ^ ^ I fe5?r fkST AOO 
(£Pt*> DOB C^^i OD ^fRT »rf*fRl'l ^ I 



(i^; f53j) (sL^i f&a) 

C«FH ^ ^ ‘3^ ’BPI t:?!^ ^ ?'5'twt ^^-9 


C^ SFf^JT® me? { CtRif, ^iT' ) I 
u-! f^*pft*r c^*i ( Vertically opposite angles ) 


siFJ am mi"mr c^if 
^ cmc^ f^fS^?l*t CTf*l 

^ I 



CWI Z, AOD '9 Z BOC R^ffH CTM > 
liiTs z BOD « Z AOCf%fif?F*t I 


a 1 5mC^T*l ( Iligbt angle ) 

^£t?^ ^ c?m RT? 'fl^ jRR c?m? 'a?i*i^tc? 
TQtwRf 35 ? a *BP3 am? fes? at*i mr*!? 

ajHR, "atifta? ifitraj? c’ft'Ta ajm-f1«l 1 ^ a- 

mpT ami?F ^?fS? ©mt (Perpendieular) ?e*l 1 



«rc#PFi 




AB ^ AOC, BOC 

C^«l 'il^v 'Al^l'-Sj 'RT'f? *!srR 1 
^Cff? <2tC3J«Ffe *RC.*¥t'l t CO, AB? ^*1? 
sw i AO BO, CO? 

S*l? ^ I 


C 



’flR ?5 ?f5?n ?ni1 ^TR?! 

^f?c^ ’rrf? t cro c^ ?i w<>'Tc?? 

■’RR, WW*!? RCsf'?- ?1 I 

RR31 'il=¥f5 WFr*tC^ &' SF%}, RVHPF 

fefat (“) ?ri? 1 ^1?!? '*»* 

^Ff^1 ( ' ) '«?* l^fecs? RT?r? 

-b* «1l?f StrsPF -i]^ C fret's ( " ) ?ff% I 

i* I (;?Pfc«t? *tf%itT^^ 

(^) c? (psFT'i c^&, ^st^tw ^5^ c?rt®l 

■< Acute angle ) | >^•^ ^ XOD TS <^1' 

O- 




f63l) fe? ) 

^<^t) cq WTt*l ''TCTSfl ?5 R<q5 ^ »RCW Rt’TO 

■CC^, 1»l c^*l ( Obtuse angle ) ?C3I t fpcafS 

XLOM 1®1 C^Ft*! I 





5* 

(^r) ’RR ^ w^TT'nr^^ tot Cf\ 

cii*ftfS (RMiffer 1^*r^ j^rfsRji i?tii, 

STTT ?? c^ c?nTffcf c<f«iii ^njis.; ^ 

C7*r(5 'ii<p^ *f!r®T or*(tff , ^siiji 

WT (PFf'fPF 5194 C 45 tH ( Straight angle ) ^ i 
f^aRT £ BOA ^ t 





(9) ^ ^ w-m.'RTe ’W 

^<Rr ^ c’j cW «nj^ ^ 

C9fM ( Reflex or Rc-entnint angJe ) I feiRf 
Z POQ '?PJ^ I 


I 


cvrc«t9 fr« J4<9 


(Rftii \%j c^i «pfiral **iTi:’«f‘' ^ c?r«ri c*i*c^PH 

'Spsp^lr^ ^ ffRII ^flRrl "STtPiC^ 

1 W ^ 

^st!:^ ^ c»it ^psrt '=Ttc^. 

^ 4 I 4 T 9 PP (Negative) 

JJtR 'Sl^ sfw 

CTOin ^ 

'STtC^l, '5<R ’9r{nc^ <Rt^ 

( Positive ) ilqta ! ^'®afi, o 

v£|^ T(W. ’Rt^ ■s^'W ^*rt4i^ £^1*1 ‘♦HE? ij 






I 9W5sic*raic Plane figure ) 

^ c^ W55T %5t??Tt^ 

( ^ c^3 I 

i'O I ^ ( Circle ) 

c^ ST^ ’RT^T CiMH ■4’F «!r® ^TlfWI ^ST^tCT CTT^ 

*in(, ^ c?r«ii c^ "Tt^ *iTwi*i 

'^raf ^i'®! kit^'l t— 

W C^ ’Pra®! C^ ?3F C??n ^1 (il^snstC^ J^tifT^'Si ^ C^, 
'®rsr»g?r? C4W ^ *tf® *RPt ciw 

fewi ^11^ ^T?t^rl »r^5i^ *iii^fl »prt^T c’rct ^ i 

(^) ^rc^ ^5)1^5^ CiPilfU^ (CiroumfereDco) ^5T | 

■5c (Pt 1^=5 §rnr %sti (*tf^) 

^=rtT$ JliTSTC^m *ra*n^ >Wfsi ^3 C^SW (Centre) ^csi i 

(^) (PI-CTR ’RR (RPHW 

^ ^5rr*t^(Badiu8) ^ I 

^irg^r *tf?m c*i-i:^ ^’^"tcsp 
FT*f ( Arc ) 5(^51 I 


( ■SRI^fil ’PTR t ) 




^rrw « %rtsRi 

®r?.“ti:^ (Semi-circle) I 



2 




5lr 

fes OP AB 
O CT^ra, APXB ^ 

I APXB^T =T5ra 

T5 > 

are^; 'Srr^m WJTfst% B^irtat ’iwi« wscsi 
's(<f^'5 C^Pfl C1t^*^r^l ^>iH‘^ C^ialHt'a '^TCsrfB^ 4?1 
*lt>ril%^ WKfilfl (Plane aeometry) ^C?! ( 

^^I^T'S ^Itf^f® (Geometry o f two (Hmensiona) 

^5Tl TtiM ^ lltirl—"6 (£(^ ; iSTn WJlMpOt.'S 

^•i-9 8s 51^ '=Hic.Tiie*ii '®f?i(.'9 cJs^rfl^Rf orrrf^if® 
(Solid Geometry) ^ ^»1 ^ 1 



sfW'fJ 1%9C4 ( ’Tf'ftiT'! 

4!ff^35l (Proposition) ^ I 

^ «WBnr ^sfTC5—(i) (Theorem), 

<4} *l*»trW ( Problem ). 

fe®t*tTra 'sitsRrt w ■srf^fS^ 5^1% i 

"srrsRn c^ afjif^^ i 

etiTOT «2ff^55f?r Ptf^ ■apf wrtr?; *fstj, »!riita*l fa[^p5(. 

fifiW fMfeil, «W5T «W«I I 





^ I fspfssi ( General Enunciation ) 

JTt *fra[*i 1^5^ ) »rf*iw 

(i) (Hypothesis)—C*f <(f^ «I «[1 

{^) (Coiiclussioii)— ^f.'s C*l 

^TMt^'SRf *Ttf(t?(‘l '^^Pl ^fB f^tl ^ ^— 

(i) ^f%5 (Data)—Tff^ Cifyg^n ; 

(.5) (Quaesi ta)—'sp?^ ^^[l Ijtc^ 1 

I ( particular Enunciation ) 

?r?l <flHl*l ( 'St'W l!t?1 '5IW ^|sfe« 

) '®t^ c^ flai feroi ^j%5 wi 

^ I 

1® 1 { Construction ) 

■ 51 ^ «rt!P*f «if^® 1<1 SfXR*! ’R W! C?t«n « f st fr^ l 

'®rT?'9^ *rfra, sif'Ts ^ 1 

{isrntc*(^ c^i '®TO ie 1^ *rc^ i) 

8 t «rart*l ( Proof ) 

■st^itCI afMt'n f^5I ('W ) C^ «RTf^ ^51 

('smi ^ ^ 1 

<t ; -£tj%K| Ol 

dfall's (Sf!%aT< (Corollary) ^STl ^ 1 

dT%®j *tC# ^C3«f ^ ^ I 





ip'R*! 11^19! JITORI 

4d^ll^ c^i '3T?!flw ’rsrst «W ^ ^ i 

C*I iSJTrf'l ^*19tf% ■^t'ii '6 I 

■^^rs Nsi^iut istwf^ *ji?r®ri ^irii; Tt^tunr 

(TFtH sfSTM Cif'S^ ^ ^ I "STtnirl ■srT'lf^ 

JfSJC^ (Axioms) ^ ^5 1 

^Sf5w®% :— 

i I c^ 51^ ^ ?rrf“f ^ ^1 *prR 

>PtT^ 3^11 I 

^ I »rr ’rr ^ ^ ?rTM? »ift^ 9nrR ( )■ 
^ ^ 5tfn c^[T^t 4f?c*i jRlI^fsrs 9jirR ^ i 

«I ’isfR »RtR *11 ?rrf^ »prR *ptr (*r! ^ 

?1 ?ttj% f^5f ^1:51 -Et^jfiil^gfij^ jpTtiT ^! 

8 I WRR *ra ^ =JTfn? >lf^ ^prfJT >RR {*11 ■4*Ft} *1^ 

^ ?Ttf“i af?f *F% 5 i R*i*rri( ^ I 

tt I R^l^TR ^3 ^ -"atR *RR Wir (^1 ^ 

*51 Utf^ fW’f *?f5C^ R*tPnfe9f^'9 'Sprats ! 

'& I '?R1 ’^iT JPIR 

I 

^ 1 JfsrtR^I ^ R5^ ^?C5I *1?^ »PlR. 

I 

y I SfR *11 *13 a-C*PR ^’n"! *S(CW *Pf^ I 

^ I *1591 dWI t**rji *if5C5^^ ^flr^ ’liw *11 i- 





i * I (?f ( C7«i1, C5FM ^ f*li%! 

■'Jl^ t 


(Postulate) 

■StfsSTt « dWt^CT 'fi 

■/R ^TTOilfl fNT?t I 

"STNiTl C^— 

> t W-C^:( ^ ’I<ra 'ii ¥f5 »R5I 

m I 

^ I C^t=I ^TsiTKf^^ Cfl’TfC^ ^ 5?I 

« [ a-ciftif (^m ^Imr^' 

■^^j ^?rl *rfu i 


•I 

■i4pRrl ft^ c^~ 

i I c^ £3r<r^ ^ '$t?Rr <?Fta[ t^S 

^ ^ *rftra ntisf i 

^ I c^ c^*ic^ Wf c?i«rHt5il wi 

« 1 (RT^ ’RR f^P5 ^ 

•ITC? ! 





^ :— 



A. 


%* c^ic^ 

o 


— 

o 


Z- C^t®l 

> 



< 



o 

f^sr 

n 

/ 


ll »WT^ 

ff 




{ (3^ c^irr*! ^♦r*tir®) 

?rf^ (T^^l '5f9r ii)'^(i3 C?l^ft? 

*f'!}T^Rt=? ^ 

(;^*p«c?ra c^rt’i’Ep^i >r 15{ i 

t If a straight line stands on another straight line^ the 
sum of the two angles so formed on one side of it, is equal 
to two right angles* ] 



CD ^ C?^, AB »Rt5i (^MTsT 
BCD, DCA, ^ I 

w 

(SpJh ’Pf^ C*J, BCD, DCA, 'ilt C^'Hr CTt’l^ 

^ »prtiT I 

«(%t »!« CT, C CE 'il’FfS ^ ^ #tn;? I 

«WM; ml w, 

Z BCD+ ZDCA-Z BCD + ZDCE+ZECA 
^‘tKr?,ZBCE+Z ECA-ZBCD+ZDCE+ZECA} 
ZBCD+ZDCA-ZBCE+ZECA. 




%8 




C^IC^, Z. BCE+Z ECA-^ W^*! (’FRJ*!, sft'SPF 

c^'fiS 'iivfS }, 

Z BCD+Z DCA-=^ *I*X^ i 

i I W1 

c<r«ft 'RT’^J errarfS 

A o B 

erf? »w:*Ftc‘f? I 

Z AOD+ Z DOB+ Z BOC+ ZCOA-5tfif ’W^'M I 


’T^MiT CT ^'s.'ra 

^ i5T% WFTC«RI 

I [ AOC^ M 

^fefl aplM ^ 1 ] 



5|<a5l 

i t C^*l ( Complementary angles ) 

C^-CVt^l ^ C’FK'H C^lpF»( vil^ iW^*ni ^?C®1 

c^M ^ ^; 'vEm^n «r:^^ <^ 1 :^ 

I 

■1 

^ C^'R (Rt^ni^ 90'’ i 31' C^M 

’«m 59 ° * 0 r? I 

^ \ C^M ( Supplementary angles ) 

C^M ^ ^ i '$T?ftr (fijrajw 'nw Ji**3w i 





^ 180* I >a^ 112* 

C^FM '^*Rr 68* (artC'ra ’J'^W I 

^sfsiw 

'ii^t c^'TC'R ^ *nrtiT TpstiT c^«ra *ra’*t5 5??c^ i 

^ JJITH JRt? C^*!? »i*^5'Faf^ 

?tC5» t 


«Tfft «W*I « «raTf«! 

2(f%^ -iff^l ^ <2PFr!t «fC5T’f — 

(i) 'swft (Direct Proof); «WtC«l C^ 

'<%i 3it9i BfrrWa’F ^i ^ > 

■iltrw ^liTS *rw^. (Direct) II?C^ frong ^ I 

(%) C Indirect Proof): 

^RK^l 5^%! '^IH'RT ^*Rr*17l ^ 

'STPTt ^ 41'>re^, "sPiTS ^ W- 

fW'S ( ^FSR'e ) I >4^ 'SR(^Pf ^ ^ 

!Pt f^f^ "sifr^ ^1 ifl *r$i 5ft 

nrc^ irt i 

c^ 5ff^«nn «(f^ <2rsrH 

■’Ff?^ 9r3 «Rt*t «rq^ i ^9 innK's 

istcirTfl ^vi\oi I 







c^t? c^t^t f^i:® <lt< 

'Sf’t? 3^5T (3^ f^fir® 5^1 C^T'^f^?’ 

ciit'fWST >pit?i5li:*ra 5Rt^ ^c?i, ^t?l c»fwt^ 

■ 

>raei 5nii®T I 

[ If, at a point in a straight line two other straiisrht lines 
on opposite sides of it, make the adjacent angles together 
equal to two ripht aneles, then these two straight lines are 
in one and the same straight line, ] 




E 



AC S 


EC ^ C?Mt? C ACt BC ^ 31351 

f^tf^ /. ACE+Z BCE 

«wl*i c*r AC, CB ^rasi c?sft?i* 

AC, C B ^ ’I?!*! *11 

spe AC, CD ^ C?sfRl ^Ptf^ ! 

(2W*I: EC 3ra^ c^ AD 3RPic!r»rt?r c 

fsjI^ntDsi, 


’sra«£R ZACE + Z.DCE-^ (i^lSVIt^) 

ZACE+ZBCE-^3PPPl*l C^)' 



1 


'srS'il’?, ZACe'+ZBCE-ZACE+ZDCE 
^ *tt< z AC E ’rtw f^, 

Z BCE“ Z DCE. 

's^•^n ’TStt^, ^ I 

CD, CB 5RI5I c<i«iT!i I 

^'il'51, AC, BC '£i^ »I<I55 C^prra ; 

«r«taT « 

(S!r«t1| ^ »lfsf%!5 C^H'Pr J^^f^^•l 

5^ ^tt? C?r^ Ctf«in ’srt^? I 

4Wf¥5 i 

C^T*mtil^Cai ^ WTtC«R ttsir 

^ Cl?^ 'STTC^ I 

<2wf^ <p?i*i fei '®i*R ^ ^ 

5RI51 I (So’J^tgt^) 





■%tr 

ilii ) 

^ ^ ^niST Cit^l Cf *f ^iT. 

5prt=r i 

[ If two straight lines mbci'soct, the vertically oppt>!sLLe 
singles are equal, ] 



AB, DE Wi c?^ C (?^fi 

ACD, ECB 'A^’s ACE, DCB f¥T*r9fsi 

■spit*! ^%!5 C*i, 

ZACD-Z ECB 
'itr, Z ACE - ZDCB. 

<SW*I : OR:^ ED JRfSt (3m?[ AC ^ 
^f'QtiPtt^ #nt5, "sra-i)^ Z ACD+Z ACE-^ W.W I 

"“IHRI, AB *^^1 CiWK EC WI Ca^ 

ZACE + ZECB-?t 5 to:^*i 1 

^T* ZACD+ZACE-ZACE+ZECB ; 
^ Z ACE ^1w!, 

* ' ZACD-ZECB. 

*4jt4W1ni, Z ACE-ZDCB. 



(i) 

i i fjRi^f^ C¥T«f«f9ra ^ :— 

15 % 69", 10°, ’PCTT*I 1. 

^ I c^'Ttsf^ jp^ ’iRT ;— 

"sisj'w^'i, it 9 ° cTt*i, i 



z c o Bt^ 'w:^, •sm^ m c^, 

C^T*J I 


i m<3^FO{5in?1 ZAOCC^ f%«rFs^ 

), w ^ ^rm, 'sc^ sw*! ’Fa ca, ^ ca^rt 
z BODt^F %f^ ’Fraan:^ i 

afit FOH, GOK fa<2rfr®t faaf^asra, 

'5ca c^ate ca, foh, gok swi 

«» I ^ jfsm caal ^a-na ’pfw c^ srfafS c^m ^^.’r 

^9! (s) '^atCTfa'^affBa nf^a 90% rstata a’?®! c’rt'# 

so-' i [\) 'snrtofa CTM a?af 30°, ^*nr c^*r«tSRr *tf^.. 

atl^ a*a i 





is« 

If I Cf ^f5 >1751 7^TaK^ CTflU »il7sfS CTfl >« C7li:«f7 
>ll7f^ C=¥t*fCT ( 

c^«nr 'flsF 7t^7 ■^fir77 w ^'ta 

7T7, C>^ 

>{751 (:77tc^ ^TlaK^l (2i7S{ 

( Internal hiaoc- ’ X ® ^ 

tor ) ^ (Kxtnrnal bisector) TiTI ^7 I 

fRSf QB, PB Z ABC <47*, ZCBXCT 

7f7?rfC^ ( ABC CTlC^f QB ^f^^GTT <47^ PB 7f5.f77a7f 

-■^51 1 

t\ I ^ C^«t3 <47; Tfj^fHSTT 

77*7177 <4^ >RC7*T7 >?Wi{ ^C7 I 

t-I <sniM 7^%! CTTfa ZXBP'QZABQ TT^ 

*17^ I 

:»I etf^Trnr f7*ifr5 €ff^ <2171*1 7^ i 

i • I tIm 7? (l) 10 fSlMcfe, (?) 33 f7fe& 7f3 fefsi 

'StfeiR TOT ? 

i i I 60” 'stfe^ 7%7 7^ >177 sTIC-sf V 

t •*jf7ff7 ^st7t7 •SU’SFiT ^77 <47^ *J<5tC7 life's %8 
7*^ 5{lC5f I T'&tH £7 7'® 9 180° 7%® ®W7 

■7‘7< 777 511^7^7 7 




i I (?i 5pr®si sn 'srarriN' ««iW?l 

*T^ra»r c^3f ^ 1 

^ t (?i c«F3 »i^ c?r?fl ^ 

^^C3*T C^ {Rectilineal figure) sjstt ^ I I^C^^^fift 
C?Wt3f?IC? =?l ?t5 ( Arm } ^ I 

c^3S? *if^f'fi:*F ^^ii ^ ^ 

■C^a^PSI (Area) 'trac^iwft ^3% C^TT^- 

71 ( Perimeter) 7^ ^ I 

« 1 1%7l6 77®! C771 7171 7)7177: 77«7 CT'TC? 

‘( Triangle ) \ 

81 c^'C^T^ (c^ 

m ^ftre? ) 71 ( Vertex ) 75Tj ^ I 

iil7*N (7^ ^717^7 l777t^ 7l^^ '^Sl 
( Base ) 7?n 77 I C7 ^171 C?t7 

7T57 SCI7 tut?, CTTtR ^7f^S 'jSr’F 
^ 7511 ^ I C7 ^7f^, 

( Vertical angle ) 73 I •7f<^ fB ?77 A 
f7=^ %^f7% ^1 BACC^ %C^tt 47t BC Tl^W ^f7 7^1 ?5 I 
ej^ ?7f5 'HT^reqfS 7f? iil7t i 

7'7^« ^77-6 CW 7Tr-f5ir7 BCA, CAB, 

■ABC 3tt 171791 ^17717 731 fl;[7f3r C, A, B ^77 7171 
■■^f^ ’FTI ^ 1 A CTtC77 f77ftfl 71? B CC? a, B CTftt^f 





^ ACC^ J <3^ C f^^'® ABC^ c W 

aT’W ^ ^' 

c I ?rt? <2f^icf5 •~^ 

(>) s l ^H ■<!!!% *l^**l?' -n^iki 
f ag iff (Equilateral triongle) ^ I 

(^) ^ ’Tsr*t9 Wl, 'S1^|(,4 

l^gwar {Isoeceles triangle ) 

^ ! 

»rt<ft?*r5 ^51^ ’Rt^ ^ ^ ^ 

I 

'^'(5 '®t'fl^ ^ ^ I 

(>») ![Rni 'siwt, 

{ Scalene triangle ) 

^C5| I 

4i I c=¥Tl ftrfs fssi sWraa ^:“ 

(i) ww, 

fa^ ( Right-angled 

triangle ) t 

jRCjpTf faS^Cisnr W4'll*I9 (Hypote- 

nuse ) I 

(^) c^ 1*1 CTt*!, 

'5f^ C Obtuse- 

angled triangle ) ^ I 

: c'smi *0 wtfe® »ttft!R a, c^ >ii^pf6?r 

Riw w^t*) ’ll 1^ c^ ntt? Ri 1 














W »np8 ^ C5ft*l 

'aW:^ %^9f (Acute- 

angled triangle ] i 

S I ra'sfc.arfl tSic.^j<p c^iIh^ 

IW5 ^ few ^stirrl^’pF 

injirl (Median) I 

CT-CTR ’if^ ^*15 si< 

few 

^nf^ ^ Ssi^ (Altitude) 1 

Ir*) <il^f5 *lfw '®I*Rr ^*1? 

^f%:5r ’af^ •ra-’R ^mfR f^tsnd #:5i >4fe ^ffe c^ 

etr.«i ^fifR 1 Ul^sf^ far^BRTT ^siTif Ul^fS far^CSR 

^ Tfi’PT 

f>if^ jmi, 

^ ^!?R[ 

ra^tffe c^ 'si'icini ^ 'iiT'. CTtc'nr *i?nRr >r^!tJF 

C^3[ims ®Rr^ JiTTT? I u|fe 
'S ^['flaw ^srapi^t (Corresponding 

aide) >9 C^t*l (Corresponding angle) ^ ^ 1 

a I fai^csF? 

«ii^ 5?jfB ^ 'splH ^ c^ *15*^ 

^si*B[ >i|^ f^SRl ^ 9 fWfe C^«RI »PIS farfW- 

^ awts* (Identically equal) ^bH ^ i 









3 



^9 




>18) 

c^ fat^c^ ^ c^ 5i>»rtap3( 

c^*ra 

'S-npwf?! 3i5rt^ ?^*T, fa[^ 5t4c'*1'»U< ^Ptl^r ^ I 

[If two sides and included angle of one triangle are 
respectively equal to two aides and included angle of the 
other, then the two triangles are equal in every respect- ] 



ABC, DEF fapfaf i 

AB-DE, 

BC-EF 

^lABC-Wf"® ZDEF i 

(SflttH 1 ABC fSTfafC^ DEF laFfCaRT 
^ A D S*t5, AB DE 

cii^rnr *tf^ i 

^IK?, AB “ DE i 
B E f^Ff5 >lf^ I 

^ABC-ZDEF, 

BC Jliisi C?W| EF SRW C^m? ^?Rf *ff^ I 





^:?e^n Bc- ef, 

, C F firt3|i:5t 1 

mt c^, A D ?tT®?rt!:^, 'i)^•^ c 

f^.F AC »Rr?i cT^rt df 

ca^ fsfj%p:5 I 

WS'iQ^r, ABC f^^t&DEF 
f?f^ I 

^^*^. ^$taoTl *ra*^ jj^rsr:^ *rh i 

: festcj c*r9¥l — 

AB “DE, 

BC-EF 

>a^‘, ZABC-ZDEF; 

'sr*rtf^ — 

AC-DF, 

Z BAC “ Z EOF, 

Z ACB'= Z DFE 

ABC fjl■gl.ail (,■*!*-a-^51 DEF C^IT'F®! ! 

S*iarg5 (7 >f 5 '®rn:^ 

^*1 ^1 (Proof by snper- 

poBition) I 

(^) 

i I ABC >3^ I BD, AC "•'I- 

-StstM ^ AB“AC Z|^‘ ^ BAC“ Z BCA. 

^ 1 ^ lL®n( 





«I '4’yfiS wit? i 3 f -^i:^g >!^«Tn5is^ ^ p, o 'nv-^ r 

^».'iaFDt »}nfwf^ fxt, ^6W «wM ^ (m, PQR %geff&e »ii^ 
’TV<Tf I 

8 ) «W*1 ^ C*l »|spiT^ ^1 >}^tPF1% far'^apr Wtt 

f^s:TlB« *!?r^ I 

C ) c^-c^ W^tl ^’{N®Rr =11^ 

'S» I APB ‘^IT^ AQC »iart5[ »RPt C?^ ^'iirv 

AP “ AQj cSWN BQ “ C P, 

<1 I c^ptl fescg? *Rr^ c^ i 

■fiPTR 3Rf c^t, a-c^ 'srrw^i?! a«n, 

•irf? «rn8'^ T>c7Wf ciwfir »prpT i 

H ABC (?nc‘ni AB ^-BC’Tt? I ABC 

sp;*(f 0 C^l-C^ fk\ I -SprM ^ c^, 

AD -CD. 

a I c?r«rn[ c*t ^r? few TO tok*ii 

C^'C’FW »RR CTOt?I 'Sfre-I^lffeus JRW TOf^ 1 



r 6 ^ iW ) 

'} 

farfisfl 5ral5i c^ 

^r*rt3i m i 

[ In an isosceles triangle, the angles opposite to the equal 
■sides are equal. ] 



0 


ABC f^TfSf, t?Rr AB AC ’ii:? 

I 

tspn*! ^f?rc^ W /. AC B - Z. ABC. 

^ AD WI CiTfl BAC C^FTIC’F BC 

»l%i D 1^=^ f^tf^ ^ I 
«W*I ! ABD. ACD 
AB - AC, 

AD ^ ’iT*(TiI^ m 

'AT- Z BAD - Z CAD 

ABD, ACD farf3f^ *f?rM?l ’PTR } 

( 8 < ) 

Z ACB - Z ABC . 

wra;. > 1 fSj^tSRT >PtR ’It? <1% ^ ’ITC^ 

’¥%*! OT CTM ^*1? ^ *Rr^ ’PTR i 

«ll^ I 





'Sir 

^ I ^ 'il’FfB faif^ Wti?^1 'c?fT*l- 

ai^'6 *RtH 1 

(«) 

il 5ffsi BCir ^*1? •il’Ft fwc^p ABC, DBC ^ 
%f5T I m, L ABD - L ACD, 

^ 1 f^sfM 'st^ ^ 

^il^p fw 5f?15!Tg, ^ ’IjniTS fitiTM 

Z ABD “ Z ACD ; 

AD C^tfif ^;tT«^^3 CT AD ’T??! (31'TI BC5 

m I 

« 1 ABC ( AB = AC ) fas^Bf ; p, Q, R 

R=5.«'f^^'?ra^ AB, BC, CA ■STT^sfsni PQ, PR, 

RQ T?r 1 epn*! — 

(i) APR, PQR riTj^ v 

(^) Z APQ" Z ARC, . 

8 I ABC r>9'5^«til AB“AC ^t^TORT 

D E ; DE, CD C^iT)? =5^%] «W't ^ 
ADBC-AEBC. 
ff I 

dlT^ *TS| iSf *Rp\ C^*rt t 

'll I ^ 5tRf5 c^nnr »prt^ 

^ ^5t ^ cfaitSfl R»tlTF5 1^^ I 





iN») 

■ ^ C^ C^ »prR 'Stsn 

?tOT ^ <tfr»ra 5Rt=i 5 ^ i 

[ If two angles of a triangle are equal, then the side& 
oppof^ite to these angles are also equal, ] 



ABC firf?ri5<I z ACB“ i ABC. 

<SJSlt*| Sffe® C?l, AB - AC. 

«firf«l: Jif? AB K’lrl AC or^tt^r *ptt^ srI 
^5F?C^^AC,AB 'Stew CA AB3’PlH 

^%n c D si'e 1 

BD *155! (3(51 5311 5*5 1 

'il5'C*|, ABC, DSC iSi^SlWiT W 
AB”DC, 

BC ’Il5(5‘( 5t5 

ZABC-'sre^'^ ZDCB; tWft 

%t|B »P(T5 1 

’SPTS^, *1515 5tRr \ 

'*('*45, AB, AC5 ’PrfSf I y 



s> 




I ^ fW5 c¥r*r^ *\fr^ ’ptr f?, 


lVttt««rf«Bii 

^?i aff^arra »rf'fta‘i fttnswa ^ : (:) 

wl—:a smf^f^’F ’Tvsr ctfeai otK^, (%) fro®— 
ca *f®i *!T*R I 

^fB §*1*0^ *nr^ vijainsica ’r^r^ ^ ct, c^i- 
c^ SFIRI ^PRrfB? fjpsr® ^ ('4T> vSppfBa ^t*f?fBa 
»FJRl ^), 'sj^itim 'i|<pf3c,<f' 's(*RdBa ftHfll'O (Converse) I 
<2m aif^aini CT *r5i cff«?rl ^tc?, 1 t% af^'ni 

'®l^i <sprf*i ^fsLNs >4^* i2t^Pi isifiasiii 'srirtf®Ri 
^ «rf^5a^ Cif'Qal «rJlf^ri^ W 'SCSI ■^T^ 


liicT 'stcai?r f^*iff^ i£jf^ I 

uiBfgi ^nfaj ^''HlcaFil fa*tlTs ^2t1%arj i 

«n ^•ntc^ ca'sal '»rtc^ AB ■= AC, (^P!Ri) 

«prt*i^f^#:^ ZACB-^ABC; (f^ssr?) 

Settle® (HTSaj '»ncf ZACB-i^ABC, (^^) 

ceW*! ^CSI AB " AC. (f^W?) 


'spski)^ "wife^ 4ii ^»nfcw >6 ^iftapc^ 

ftssf® >« W1 #(tC5 I 

§TtTc^ «*! ^*f*ncsir ^ nf^s'jr 

* 



( 8 ) 

5 I Tir far^cflRr ^f5pi’®is c^“rac5?i 

'?% ^ farfcanr ^ i 

ABC'fl^fap^ «il^; »1?W CS^ AD ffJI BC? 
Jtflfsi’^ S|^ 1 ai^t1*|^, ABC 

'Ol ABC'il^ tarf?f ; zlACB-iABC 
OWI AD, Z,BAC? ^ BC D 

I E, AD? ^ C?-C^m C? BEC 

8 1 ABC AB? X ifl? »rf^ AC? 

^l«nf?^Y Z.AXY-/lAYX 5^1 StRt«l 

^fsi.'Si ABC (jl'^fat I 

^ I *Rf?^ 'j(^f5 ?t5 

#1; ^1 <m ^ »?!& ^M?1 ?f? ’1?*^? 

??, i2t5[N ^ C? Ql'^atlS ’RRRi? t 

'll I ABC fW|C5!? AB-AC -, BC 'ffe 

SR AB? D'a?-CA? f|L 

'^‘I^AD-AE. K 

5fW« ’RWt^ d / \ 

1^«nr f%? r*i? / \ 

•i?**Rr *1?^ I ®'^F 

ZDEA ZDEC, Z ACB? 

Z ADE- Z BDF- Z DBria? nl?*i?^ 
f%l Z B - Z C ; /. ZDEA - Z EDA ; Z. EA-DA. 





13J in^*) 

\1 '5f9r 

5I3rt=l 1?^, fSs^ ^TsP^ yi^c^f'elw 

jpit=j 5^1:^ I 

[ n two triangles have the three sides of the ooe equal to 
the three sides of the other^ each to each^ then the trian^jles 
are equal in every respect. ] 



ABC, DEF f^CJSfil 
AB -DE, 

AC - DF 
•Si^X BC-EF ; 

■siTTM far^ ^f5 ’Ri*^ i 

«w*(: ABC DEF ^*ra Jl^PT’F^I 

^ ^rt^rra, a d ^9, ab de ^Tfii 

ai^rt. ABC F f^P5?r fe*? *ic® 1 

C^C^, AB-DE, 

.*. B E ^ 1 

ABC '®RTr^ DEG STN C'reH C9pl I 

W^, AB-DE, AC-DG, BC-EG, 

V/ ■ F G (?rf»t I 





8 \^ 

DFG DF-AC-DG; 

ZDFG-iiDGF • («it sgi^T) 

^T^I3, EFG EF - BC “ EG ; 

.*. Z.EFG-iEGF 
ir^'f 4DFE-»Jr^< zlDGE 
ZDFE-ZACB. 

'iwts, ABC, DEF J;WT 

AC “ DF ( 'silc^ ), 

BC“EF ( ) 

L AC B - £ DFE ( SPTTf^ ^ ) i 
.*. ABC, DEF 1 

"j "V"' 

AB-DE, 

AC - DF 
'STn. BC-EF ; 

^9! C^, 

AA~ CO, 

CO- CO, 

CO- cv 

vfl’Jt ABC fargcwT <:^'4 ^-def farfGfa i 

^ : «itiRi1 ^Tnra fwi >ii5R5tc^ si^^Tfl FGy 

L DFE « C DGE? W] *n:^ 1 



fiS 




'sra *Ttc?r, 1 

(i) FG, /.DFE'« ZDGE? ^n%9 *rtc? I 

( %ii? ) 

(%) FG, Ft'S EGiI5if^ *TtC? I 

( ftORt ) 


C F 




(«r;fra) 

'Sc^, ^*CTre* c^cai^ ^ s(%il 

{CTO I’l 5Rrl ) ^rtf^ 

JTsrsRi <rrf%c^ sn i 


(e) 

i i *£1^ 

’nw C?pn ^ »I*^ ; t2W^ jf S*RT fP) 

i 

^ I ^tfl^'i «RM ^ cti, cjrt?f^ fiRr;i:^'nr 

® ! aw*! ^ c^l, (i) TOT TOT ^*13 lift ^ TOI^ 
f^fsf '«W!T ^ *rR, '5t^ TO^RI TOsfStC^ TOT ; 
(%) sft 'ffe fc? ^ TOl5 TO ^ Trm, 
^ trt’5W« 31'v^y^ TOT I 



-stwpwi 


B* 


8 I ABCD ( 'iPW ’WS^r 

'srfc? ) ; AB ^“CD ^ AO^-CB ^ j «ro*l 

iADC-Z.ABC. 

I "smi ^ 

^1^ »m»r cT^tt ^ 5^911 '2W‘i ’p^, c?«rt^ 

*Rr^ »mt=i I 

<«» I ABC BO CO,Z B 

z c^:^ Ji«itafc^i 1^^^ i 'ST^HI o f^r® ftfsRiti:^ i 

■2^*1’Rf, BO - cO. AO C*Tf»t ^ «PTM^, AO. 
Z BACil I 

<>1 ABC( AB - AC ) f3F|Bf ; ABC=P D 

Acc^ E’i^ lii^iicn ^ ^si c?, bd-ce 

5?®! ) EB >4^* DC CTt^f T'Sl I SfsrM ^fl, EB — 

DC. 

u-1 c^ >rR^ si?rPi ?!3r 

(i) =ff*Rr stWI ^ f^'siW (^) fcp 

^ *r*il^ '=c^ns'®, 'snrt*} 

=p? I 

;»1 f%a 'sr*f5 • ciFt*i 

*t?"^ 5pjPt I usof^ 

*1^5^ C*J ^ >|4'*t4>rw ’Rt^, aWn 

I 



■ 6 % 




/ V*? iiiij) 

^ ^?t1 

c^t*ri& c^t't^rKij c^-c^i^ «i?:«w 

I 

[ If one side of a triaTa#?le is produced, the exterior angle 
so formed is greater than either of the interior opposite 
angles. } 


A 



\ 

4 

G 

ABC BC ^ D ’RTl i 

ant*! c\ 

ACD C^, BAC, ABC C^1*fnCT[? Ctt-C^stft '5(Ca'>Fl 
I 

nen ^5, E, Acn n«fn=?.; 

BE <nTn 3F%1 F nfErs ^ ; 

BE 'an*% EF nntn 3r« ; 

CF entn ! 

< AEB» CEF nc'tr 

AE“EC ( ), 

BE-EF { ^spsRfijn ) 

^^ln•^ id AEB-fn«rfrn zicef i 

-.■. ftpgaran 'fsp'air n^c^rsten nmn i 





81 


.*. Z ECF-Z EAB^ ACF - BAC ; 

L ACO, L ACF '»tC*n1 ^3?^ } 

/. ZACD, ZBAC'si:*r^l ^1^ I 

ACt^ G =F%1, -ilT^ AC^ BC? ^'a- 

-SFf??! (SPTM 3H1 C1J Z ^ ZABC^C*r>Fl 
I 


C^C^, ZACD-ZBCG, 

A ZACD, Z B AC ^ Z A BC'S[C‘W1 3^ I 

'BPS. i I 'il’FfS ^f5 ^ 

Jf5ic^«| '5[C*|^1 I 

ZABC<ZACD j * 

*tn:<z ACB ofit ^ I / 

'sr^i^tcsr— / 

ZABC+ZACB<ZACD b C & 

+ Z AC B, ^ I 

^ W® ^ ^ CW 1 

’®T^»rK?r, 

'5t^ ^5! "^rai 5tf5t w*FK®r!r 

1 


^ O OC, OD ®w 

AB? ^*1® 'Slf^ ^ '®ts?1 

Z OCD « ZODC ?(tf5^ vfliV 



A C 


0 B 



sir 

(lil) 

i I tTl*i f^Tjc^ c^ 'j[ffl» 

^’la 15 ^, fiPTM dwiw *5^ ^ c^ i 

^ 1 c^'s ca, Oi-^csfA crrwi ^ cw i 

'S 1 cT’tfe ca fw^afjT c^*wcaa 

^ »w7Ftt*Rr cWR 'snrro 1 

[ siw®: ’tf^ 'ff^BT c^ cW'st ^ I 

'®R?fip«ir®a i2f5(t*l ^'1^ t ] 

8 I fSrfcwa c^-c^ ^ ^ 

'SC^ SPTt*! C^ ^^15 ^^KTtC*r!f '®t^fC<RI 

c?r»t^ ^ jrsit^*i '®n:*wi i 

c i <£1^ w! c^nn ctr6?n ; -sw w >at 

5R?5I ca»rtil ^’la 'SIW =WPT *f?PI 

opn few ?r5 ^ I 

1 ABC f3f^c5nr "spA c<i-c«FtiT oa *Tf^ b 
c c7r»f ^ I ^*1 c^ Boc cm BAC i:^'i ’sicn^i 

I 

[^*ror5; boc^ 

Aca ’n|« Dfa=^ WTte I 

Z,BOC> Z.ODC, 'Sirm 
/lODC, ZBAC 1 ] 

*1 I ABC f^TfCSf £Tr*Ta? *4^ ^jfe cm BO 
'iia* CO aW ’PlfwFs^ I til«R BOCT 

cm ^ ABC farfc^ a-cm 4^ 

C^C*™ »P«it I 
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^ ifi<r ) 

fsr^cBR! ^spi^rt^ 5^if*T ^?'s< ^1^ 

c^*! "Sni^W 

5^ I 

[ If two sides of a triangle are not equal, the greater 
side has the greater angle opposite to it. 1 



5|W ABC fargC^ AC AB ^ ; 

spfH Cf(, 

L ABC, /- ACB I 

AC AB^ »lf^ ^ ^?l AD 9r« i 

BD ’f7 I 

«hTt*t*: ABD AB, AD 

Z ABD - Z ADB ; 

f^F9| Z ADB, Z ACB ??'-'® '5^'^ ; 

ZABD, ZACB ■3^'«9 i 

Z. ABC, ZABD 

Z ABC, ZACB Pt-09^ ' 



alc^RTl 


lii^ c^*i 'spwt=( 

^ C^®ra R^ffhS ^ 

[ If tw^o angles of a triangle are not equal, the greater 
angle has the greater side opposite to it* 1 

A 



ABC I 

^ /,ABC, Z ACB ^iml ^1^ j 

c2nTt«i #?r cir, 

AC ^ AB ^ i 

•W*! : AC, AB 'stC’l^ ifl 

^ AC, AB?r ’PfT^ I 

AC, AB '8[i:*w i 

^ AC « AB >r*It5T 55, 

j£.ABC- ^ ACB ; 

c*rwrl 

ZABC, Z.ACB ?5^ i 

ABC-ziACB, 5 tra nrnrifl; 

AC-AB, 5^*nc9^ I 




AC, AB 

^ iil ABC, L ACB i 

c»r«iil 'Site?, 

^ ABC, Z ACB 'sit*r*F1 "35^ i 
z ABC, z ACB '=n:*wi *11131 

'sr#*. AC, AB ^IC*W ’^fg'5il *ttcw ^ i 
cw:^ AC — AB ^rtf 

^ AC AB'sie*Wf:y$!f *rte5 ^n, 

.'. AC, AB 'src*n*l t 

: tsf « sij ^^l^^ ^ j.3t ^*t*irs®1^tt 

OK, c^ (i) 'Tf? ^ 'sppTtH 

f¥it^5 (7m ?$f5« 5KK 'smi (^) 

C^l*l *)*itH T1 ^PRK 

*spprK I 



c^ c*i-c^ ^ ^^arc^?r 

?t5 «FC^1 ff ^ I 

[ Any two sides of a triangle are together greater than 
the third aide. | 



ABC ^‘^[5 1 

2Wt*l CT|, c^-c^ C^»PPI 

^ 'StCTVl i 

BA '« AC CB 

AB « BC CA 

^a?* BC « CA ^a^rsc^if ab '»n:»wl i 

BAW D '»(^ ’tlw *pg, 

AD, AC5 »l«, 

DC C?rfl ^ i 

«I^W: AD-AC, 

'sr$<il^, L ACD - L ADC 

f^, ZBCD, £ACD'SR'WI I 





tvs 

Z.BCD, Z. ADC ZBDC'®rc*J'>^ ; 

bdc *Tt'®srl *rf9 

BD, CB i 

BD-BA + AD-BA + AC ; 

'sravil^, BA « AC >5^F3!CTTC’r CB 'eiTWI I 

fiW*i ^F?rl c*i, 

AB + BC, CA 'sn:^ 
v£l?t. BC + CA, AB 1 



«s anrftf^ 

^jOS <i(^ J!?5T C^ 

^iIC*fT ■qjJT'alf I 

[ Of all straight lines drawn from a Riven point to a 
given straight line, the perpendicular is the least- ) 


0 



D'4^ ^i^T^ AB 'ii’ffB ,1^51 C?W1, DC. AB^ 

5!^ &W1DE, D ABiT ^ '=rar 

iii?pfg sRr?! c?(fln I 

■£pfn DC, DE ^nn i 

«f1lM ; DCE Z DCE vil’FfS i 

z DEC ®®t: ) 

Z DEC, Z DCE i 

.'. DC, DE'SR’W 1 (ioif^) 

i I 'Sirassi: D ab ^Rpr 

*f^ 51^ of’*ri tni JfT? stf^ dc vi, 's^?! 

ABiT SR 1 

^ ' D ^5^16 spfst c?r*fl abc^ ge?[ 

>nrp( e f5r*i?r® f ^rfS^i i <sm ^ w 

DF«DE^^fl5ri 



«1 CG>CF #31 sp? Of DG>DF. 

i I 5Tf^ Tnn jtpi 

( Quadrilateral ). 

^ 1 n5»#s STT*! ^4" 

( Diagonal ). 


(<») 

(fa'fOT^r ) 

i I farfCM ^ 

^ c^'i? ^ ^ I 

«I vi)^ f^sBi ?^3r ^ ’if# ftS# #fi 

^ c^»l TaR t 

8 I fwfC^ c^ at1^=?5il #5 

C?l»n 3l»flf^^ CTR ’if# I?rf»t ^71 #l 1 «Rt*l 

••n'9 # »f!r«I C?^ "SI^ # WW C^ j 

<^ 1 ^ C^tR I^FfC^ a In ■'snPWj ■9^'»ff 

c.*(? ■^'an ^In'S C^*l wH #C^ 1 ^ 

'll I BAG 'S’lifS ’Rf#'k BC ^ 1 BCC^ 

C^ D ^ #1 I AD C^ I <2plt^ 

AD 'T^TR AB, AC #3 1 

*i I Ri > in Snnt'Bfi! tfRt*i ^ i 



4^ tstrstfiffl 

ir -1 ABC far^isRr BC 'f% o 15^ 

*t#« DA WI <3K1 few! I ^fif AC ^ AB ^ ^*1^1 

“iSt^ BAD C^*! CAD C^t*t 'SJC'W ^1^^ 1 

» 1 ABC ^nr AC AB ^ '®fC*W ^1 

'sc^ ewi ’iRr, <r*rtH ’BR a sc ?f=i 

^ AS ^*1^1 I 

i* I ABC ^ABC 'J!!^!. /CACBC^ 

OB 'i(^\ OC fm iiT^ltf?: l «wi ^ ab, 

AC O Bj OC I 

-i > 1 tspn*! c^-c^ fa[^snr c^t’C^ ^ 

trsrT 'W^ ^ I 

t : ABC f3F^:5f7 ^ BC ^*1* ^ 

CA. ^TpRTl^flK BA + AOBC. «rsrM BC 

-SA<CA. ^■st BC BA Tffed 5T« t fiSTTI 

^ CD, AC '5ap®?t i ] 

I ^ ^t'iTtaPC^t 2" 3". 

«W*I ^ nfiRM 5" ^ ^£i^\ 1" 'Srfw I 

►i'® I c?-c^ CT-c^ ^ ctrr»mt ?rf^ 

TiifPitir ^«wi ?ir5? \ 

[ *ICW«: ABC far«CW?f BH ^ BC?:^ 

I AHC^ F *lt^ AH - H F t 

CFC^^I AB-CF #11 BA+AC- 

AC + CF>AF >3AH,] 

t ^ 8 I C^-C^ C^*{*TS# ( ) %?IiI 

^wwiJnw c>rf»pwl^ ^tn’Fl i 





i a t faffcsRT '«i(!:ic ■®r*RE 

»ni5} csafi ^ ^ i «t3it«i ^ ^cw? wt-jpR^ 

(i) «ti:*i^!Fl I 

(^) cirr^tJ^iltir 's^sf^ 'srcw i 

. i '!> I (TTO 5^':^ ?ti% ^rt^ c*iripi^ ^?Rr 

><1 I ABC '5^ Rr^c^a >?r«ir!Fi'i BAcamsT bc 
^R axf%^Rf?r$ 1 -mf*! ba, bx 

CA, CX t 

Vicars' ^'ilaa ■sn^t^n i 5>“i -sw*! nt?c« nita i 

ABCD ; P ca-c^ Rpl ST'S, ST^t*! 

^5Tfa ?i?it carw^i p f¥ia Jff^ ca-crR fa=5a 

jtxOTwt 5ifa ^rast <3r*rH caTFi*R i ^i^sifSa f^ 

-ajf^aR ^5 f qR s!T:^ c^fS v 

i» I ABCD >i)^f5 5^^"^ I AC ^*Rr B « 

O BE 'e DF 5!^ ^^Vl(.!?, BD ^<5 

fe*RT A '« C AG 'Q CH ^talCS 1 ■♦W*l 

^Ca BE + DF+AG + CH<AC + BD. 

^ • r c^ ca-c^FFi ^ ^a'jpiicarc*! ar? 

T8rc*m ^5^ I 

t ABCD ‘Sa'fB ps^'sf, AD ^ '^I'a*. BC 


•^g^TfTifi efi^M spa ^ c, z. A'“KW 1 



CT[ jppgi Jf?t5t (^Sfi t _5 

«ttf^ §5^1 

^fyC51 *Rf^ <^‘ t> 

^ 9TiftWrrsT snPf CWI C Parallel straight, 

lines ) ^ ^ I 

AB, CD ^il^ftlR 5pIt^?rl5I ^ C!R11 

»Rl«<H ’ni®! c?Kt?r *Rr^ c^ *pp 8 wt 

»W5C5T ’5R%5 «ttf%l, ^55 iSW<lM4 

’F^R^ ^liT^ ^ ifl, *nf**I? JRTSiTlsi =n I 

»Rl^<rR sfW ^ I TRC"! 

*ii5Ff5 cfeRi^ S’W «(Rc^ ’HPi c?W1 '^^•rstiR 

^!jv^ R 'IS'^RT f^l^'® Rl Ifll, "SC^ 

'SKW 5Rt^i?i ^ cipd ?n 1 

(R jRfsf csT^Tl ^ f%5.Ri TBR cm^ C^ 

'ST^tC^ ( Transversal) | 

fkat EF i:?»PP I 



imfWl 


CTR ^ JRfSr C?WfP? 51^9^ 'aTlfrfS C^ 

1 *Rt"^ (SjCSlT <5^ C'^j.“ji.^ f^(.“l^ 

RtJR 'atfsf^ ^ ^ 1 ( fR Cipf )— 

(i) 1, 2, 7, 8 C^'T^fit (exterior angles), 

(^) 3, 4, 5, 6 c^'=t'?sfipl «(?gSC^*| (interior angles), 

(«) t « 6 ^53*1 3 « 5 C^TM (alternate 

angles), 

(9) 3 « 6 C^t*l 4 « 5 i:^T*RtI EF 

«rasc^*i (interior angles on the aame side), 
(ft) 2 'S 0 (corresponding angles) 

^2;:^ ^cwi eir ^TTC'^ 

R’i^l'S 9rg;c?pt^ (interior opposite angle on the same 
side) i 1 'q 5, 8«4, T'eS ’5f5fi5’I 

C^‘l 1 


'^$f5 ^*R[ ’R^ c?ptt?r 

*£15Fft ^ (R«rR 

’iTai W C?I^ felRl ^ I 

af^: ^3*1 'siw? 

v£it ’^:15l'%f& ifl 1%1 ^ nt^ ^fwrtn^sr I 
^ ^39 <nt ’itfflRt ^r^tn I ^ 

^tlCT3 *CT ’=13^ t 





11^1, ) 

5t|^ WT a’fl 'sra? c?i^rtc5p ciw 

(i) cTfn jrh ?t, 

(«) c^ipF cii’JT^r *rt<’? c^^ifB '=i^s’? 

c^mISa -ink 

=^ («) '®f®:^ C^Ft*!^ 'il^FliI?ifC?t ^ ’TSIC^'RT JRR 

^ 5f^ ^ c?i«n 

?tw I 

[ If a straight Jiae cutting two other straight lines, makes 
(1) the alternate angles equal, 
or (2) an exterior angle equal to the interior opposite 
angle on the same side of the cutting line, 

or (3) the interior angles on the same side equal to two 
right angles, 

then in all the above cases, t^e two straight lines are 
parallel. ] 



(i) EFGH Wt AB, CD JPPI 
<5W ZCGF-iii^m ZGFB. 

4W1 #:5er CO, AB >PTm I 



^ CDf AB Jfl ^ C, A 

D, B £IT^ *5^ f^C$ Rf*lt.< I 

^(cif ^ D, B <si\^ P 

Rf^'dtL^ t 

'il’R PGF %fgfj PG ^ c *1% ^f*r® i 
«l^E>il^ ZCGF, 'St^^ ZGFP ’«t^ ZGFB 

Cipe^d 'SITO? Z.CGF ■= Z GFB ; 

AB « CDC^ B « D <2ftC« ^%9J 

ntrrs sfl I 

<i!tiE*1 C»PfFr ^ CT A, C «ft12 'SRfTiTt' 

ftfst’Ts *rra ^ I 

CD, AB 5ptm ai #n ’TW S(1 1 


. J. . 

(l) H G D -'®F5:’^ ftntt® ZGFB. 

anrtH ^c*i ct cd, ab >Pit5Rr i 
i2l»rt*l; zicGF-f^^rfh ^hgd 

'fl-sj- /IHGD-ZGFB ( 
ZCGF-<iGFBi 

'srrj, twi, 

CD, AB »WT^ I 






(«) ICT Z.DGF+Z.GFB-^ 

«W*1 CT CD, AB >rsff^?T I 

t t^ic^ zcgf + ^:dgf-^ w^«i 
'S,^‘ L DGF+ Z.GFB“^ W’FW ( C^'SHTj ), 
^^T?rT* ^CGF+Z DGF-Z. DGF+GFB ; 
<tK ’TT^iFT*! ^«f 

Z CGF-Z GFB i 

'®rTa, t?f?n 'S^?T c^m, 

'srSvfl’T, CD, AB ’Ptm 1 



(Sjc#W 

>Ra) 

^ *RPr c5? 

(i) (?PT'r^1% ’PTR 5^5T i 

(5) ctm (?PTc*Rr , 

<ii-!j?.(«) <a^3R:^?f ^ 

I 

[ U a straight line cuts two parallel straight lines, it 
makes, 

(i) the alternate angles equal to one another, 

(ii) the exterior angle equal to the interior opposite 
angle on the same side of the cutting line, 

and (iiil the two interior angles on the same side together 
equal to two right angles, ] 


H 



ABjCD^Tl^ ^ EFGH 

I 

(i) iGFB ; 

(«) DGFj GFB 'il^diCSM ^ 

m\ 





«|arM ; (1) ZCGF, ^GFB^T’Rf^^ IpT. ^ Jg5T 
ZCGF, ^GFB '=IC'1Tl Z CGF 

L G FBil ’i’tR L PGF ^TTI STS ! 

?5t?n c^i*i, 

PG « AB >Fttt^ (l’a«t^> 

C^prm CD, PG AB^ 

3Rm, $51 I (cawvmifl > 

4CGF. Z GFB7 >lf$^5$C^ *ftKr ^ 

'5[«>fr«. Z CGF — Z GFB j 
(5) 'an^, C5iC5^ ZCGF - ZGFS (aFlffngs^) 

ZCGF—ZHGO, 
ZHGD-ZGFB; 

{«) OT5^ ZHGD-Z GFB (<2f^tff^5$51) 

ZHGD « ZDGF ta^aSDritaf ^ 

’PiPl i 

ZDGF, ZGFB Oi^aRSJTC^I ^ W’ftC'f? 


*i5iFr I 





iraffT c?»n ^rfw ^ c^ wr c?WT?( 

* 

5?I, ^t!f1 ^3?t?lte ■'i?P«1i1 *Rt^ I 

[ Straight linea which are parallel to the eame Btraight 
line are parallel to one another. ] 

G 



AB « CD »nr9I EFiil?t *I%5 splt^ I 

(SWr*! CT, AB, CD •Rl"^ ’PtN^r I 

GM >r?R or«ft AB, CD « EFCT! H, K, 

L I 

AB, EF <^1^!. GM 

.‘. i AHL“'i|’Tm -1 HLF j 

CD « EF »i^rm?r, gm cf«r 

.'. Z H K D -'sra:’? f^*lfl^ K LF 
'spS'il^, I AHK- Z HKD ; 

'Brm, c=iq*i, 

^T*>, AB 'fi CD I 


5 


"Wj ’ 3 FrfW« 

(b-) 

i I kS^fB *11(91 fe*Rr ^ *fr8 ^flR.*I, 

’®WS 1 ®nr»f?r i 

^ I ^ c^'W 5^ 5Tfil1& ^ 

O'^'^afflj kilTlB 'Sjnp5C^3J ( ?r^f5 
cTMflPi *m!?fi*i) I 

'S* I »WJr >ra 5 i mi ab, cd »iii"»tir ? 5 <f ’pflarc?; srtt'i 

’RT AC, BD C?t*l ^TIl ^^*1 I 

8 t C^-C^ C^«RI ^rt^ tl 5 n 3 PCT 'sra k<|?(r mceni 
»Prf^ 7 t«T ; «nitl ’ITI Jf C’PtTO *Rr»tJ '®M ^1 ’T 7 p*F 

1 

tf I iRPi mi ^ "51 ’®i75tlw »Rr®if jRm mti:^ m 

I 'ftfw \ 5 ^| kii^pfSn Sh? 9 ^ ’S|(.<f‘, ' 0 (.<i ■SPtM ^ CT, 

^ jpFsi Jivi« 4 i«i mt^ §* 1 # ! 

ijj I sjrir *111 »i mri c^t^? 'I'lRsli^ ’if^ 

»nT«irf*i &w ^ ^ ’si*ra ^it^rou ofm 

^ 1 

*) I c^*!? ^*Rr c^i-m^ 

^USTf ^wpi ^ c?r«n f^?5?r 

*?^ I 

b -1 ABC ^’ffB fapfafl BC I O, 

Bc 'ffe ^*ra I o OP ’HPt mi 

AB?l ’fSnl ^ ^ I ^ ACC^ P m 

I amw ^ OPC I 


^-I'f-^P 



^ 'sn^ fari^iffB Jfsif^ i 

i • I ABC BC D '^Rii 

v£i^ st^ fetJH ; -if 51^ AB CAW 

■p -a O C^Vf I (fiiTM spj CT ^*15 APQ 

I 

ii 1 AB, CD C?«flO f%r5 *Rr»RW 

^!ftwrc? l -STOt ^ C^ AC, D8 I 

I SPTM ^ (i) CWU ^ W*ft3 

n3"n?r (^) wk ^ c^ 

■c^pt'i« f^nfrs c^tt'T? >TS(f¥t«^ nr»ra ’HmR i 

i'S I (Wl^ (wp:«r? (WlJt fH^ ^ ^- 

jf wtc«5r ^rt^'soRr JRt^?i1^ ^ri%i few ^ -^i^* 'st^ 
ftfSra ^ ^ ^ an^t <3r?n *RP>*W JprR I 

( 3^?7Rr -^Itllfflfi! *1ir^ 

5RM, f?ll|^ (WT«f«f*l ’Wf^r, m W¥T*! ^ ) I 

i 8 I AB, CD »R!«1 (:i(<!ft^ O C^ ^%fC5 1 

c’PT'fsf^ »r»fl%’rf«'® ^i#5(l »f?i5t c^ fetid ^ I cD^t 
^ wW p sre I P %1 RPO iii^ »}?9t a'«ri 
AB^ ^%1 fetii I ’prt®^ (3[tf 

jptF^vS?TO?Br R ^^1T^ QI?5 ftpTE ^ I eW*! ^ PR - PQ. 

y6 \ 1 t-r ^’T'Ti® cJOTf? Titc^ ^;f5f^ Jit^ 



f%^f& c^1*i <ii^3rprtCT *Ptc^c*Br 

I 

[ The sum of the three angles of a triangle are equal to* 
two right angles. ] 



ABC farfBf i 

«W*I ^fC\4» 5^ 

iCABC+Z-ACB+iBAC-^ f 

’ICit ’RT A W %j DAE,, BC^I ='Prr^ ^l%l‘ 

5^ I 

«f»rW : DAE « B'C AB 'S AC 

fi|f^ 

Z.DAB-'fl^Pt®?ZABC 
'il?* ZEAC“'®^T^Z ACB ; 

ZDABH- ZEAC'- ZABC + ZACB ; 

•ttrf Z BAG ^ ; 
ZABC+ZACB-^Z BAG 

^ 

-ZDAB+ZBAC+ZCAE 

-^sppFt*l 



b I iA + ZB+ZC-lSO". 

< I %|C^ <SCt?H C^ 'SflC^ra ^ C^TS 

jpfljr #?1,C^'ffB ^itraRI CTR*!? ’i^IR i 

«I f^Tfnnt T5 c^T^i *(11^ I 

8 I 4"^ 'srai c^‘TfB^ »tf^ 

■JUJtsc ^91, 5RC^% I 

a- ( vi)5Ff& Etl^ c¥tc*r5 »pflt ^rfir w^'Rt t 


i I bll^fSil ^ ^ '^SCStf^ ) ^ CTSf) ^ 

•^>IH^ C^JjC^ ^rS^pf ( Polygon ) l 

^ I c^ *nwt^ 

{ Equilateral) ^ I 


i( Regular ) I 



afTffsrt^ 


1 « 

t'-f^ H c^'c^ra 

^rai5CT ?ifw ^1 '$t5l 

c^«1% 5tf? JWCSFtC'f?! >i5tT5( ! 

[ If the sides of a convex rectilineal fi^re are produced 
m order, the sum of the exterior angles so formed is- 
ef^ual to four right angles* ] 



ABODE I ^l"rf3jiC5( 

G, H, K, L, F f^5|p® -511^ I 

t2j3rt*l 01, 4 »RCTM I 

O OH, OK, OL, OF « OG WiRSf AB, 

BC, CD, DE'e EA^T’P^t^ ^ 

^?«l(.%t I 

(SrUT*! : OiC^ AG, BH <I<?taFOl OG « OH>i|? 

■ilTx ^ ^^VIC5, Z. BAG - Z HOG. 

2, 3, 4, 5 flfi?« I 

.*. ZCBH+ZDCK+ZEDL+Z AEF+ZBAG 
-ZKOH+ZLOK+ZFOL+ZGOF+ZHOG 
-4 ipiC=Tl*l t 





«t*f«f».? »ii|& 6if? 5i^i*i I '5i1^ ^nr»r 

c^ajfS <ara]^ c^1i«lir feal^ 

^1% Wl ?t?l :— 

fB aju^Rf ctn • ■ 

ST?Pl\Njl 

-^—( ^ n^) 

n 

ilf I ^ ( 55 ) 

«iraPFfB c^«Rt *6 'si^:5WTi:«I?f f 

*i^r^ ’ntPT, 

C^t*r«1%'« c^TC^RI *1^"^ I 

.*. '5l5;’3 CTt*l - " - 60* i 

b 

.’. '»w:^ C^t*! —180* — 60° “ 120°. 

^*fH^f*t I '^^sf CTtC'Ri ^rirstfl 

60°, 1 

_c:.._ _., 360° 


c^ - 


60*- 


860° _ 
360“ „ 


.-. ?1?J|*^5fJl-—5- = 6. 

'0^1 I ‘SwfB ^ ’il^^rM 

120*; SKI 

TBT®^: c^«l-120°, 

.*. C^-180*-120°-60°, 

. 360° „ 

• • ^|^’n\<fj1 — -gQi — 6, 





'S[^".^ C?Ft«f«f5l 
CTTippsT ^ c^^ira 
>iiiwlW4 5prt=? I 

[ Ths sum of the interior angles of any rdCtiliiieal figure 
together with four right angles is equal to twico as minj 
right angles as the figure has sides* ] 


C 



ABODE vil^fS C’FH 1 

4f JIM C^ 

C^‘t^t^+ 4 WFT*! 

-6x2 

AO, BO, OO, DO *^1^4 EO *T*^ ^ I 

ajirf*! t 5j5 ^ 5f5 

%?sf •tt«^l CJN1 ’srfflJI affR, faf^tafs c^^rafim 

■'*r#-2 1 





•lO 

<ii^ 6© fai^sRf »r#—'=re!'? 

< A, B, C, D '^iT^ E ) (W'tafsRT + .O 


)%5 O f<*lCV4 C^«raf^-4 

.*, c^aif5^r 

-5x2 ^JtWW I 


^ cspatfSsr « ^ '(fc?, 'st^ ^?c?i 

n ftrfsf ’1T«^ I -ii^; S'wa ^nrsi 

■CT3if5?f ^+4’WCTtH - 2n >pCTt*i 

'S1'*R1, C^^arfS?! C^laf^ ’Pl1& - (2n - 4) ’RC^'I 

- (2» - 4) X 90‘ - (n - 2) X180’ 


if s))^!3r^ c’RjfS ^ ^51 21!:^ 

^ ^8rtg n*^n X 2 - 4) 




(2?t ~ 4) JRCTfT* ! 
n 


; iTSf^rtC^ n-jf ] 


Ui - 2) X160° , 
n 

1 ai^ W?c?f4 (^ 'sr«;^ 

.c^‘faf*i3 ^ I 

CWR - ( X 2 - 4} TO^'l 

-(6 X 2 - 4) X go'-s X 90°-720°. 
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s ’piK^ '3u ? 

C^ITit^R - (f=i:<? ^>f‘>ilTt X 2 - 4) 
-8 »I5^C?i1*1 
^t^*.iinx2-8 + 4 


12 


'smi, “—- 6. 

A 

'®5 ^*FT^*l I ^ ('srife ’9^'f5f> 

(SJCTT^fS C^tWiT *lf55TM ^ ? 


c^M- 


C ^l^s^f TI X 2- 4 ) 


(8 X 2 - 4) 12 w^*l 

‘8 ■ ■ 8' 


12 X 90' 
8 



(S) 

i I (SlC^ C^'Rf ^ :— 

(i) »mtf faf^. 

(i) ’TSifsRt? faf^, 

(«) fai^ 60', 

( i) fai^ f^, 

{«) C+1=T fap^ ^?f? iWtaFW 126' 

aiT. 120', 

(4») c^ larfBf c^WW (Rfipw 106* 

'RwIiIjri 12*. 



* 

ABC fefClRf BC D 1 CE 

AB^r ^F%1 ^ I 'fl«R i'!»“r i 

'® I i'Ss’l ^*fftt »tWOT t’l «Wt*l'^ I 

8 I (a^fSra c^itiW5| Jiii?:^'l, cfNTe i 

[ *rc^ : '^1^ f^caf 

I ] 

fl-1 ’Pic^Fi^ fiTfcw^r ^WTPTn-f^ '®if^^ ^51^’ 
»rt5 wl ^ 1 !zW»i ^ c^i far^B? c^ 

3?^ «tr5T!?f (5) fefBf, (^) *RI"»t'35 

’i^nc^T'l I 

'i* 1 ■>ii^ c^t*! ^ ^?rl ^ 4^* 

'^' ^:i:^1*l *1?;"^ jrI^t ^ i 

s I c^ fwtc^ 'ff^ ^"su '*#* ^1^1"? C^*!' 

ofw ^'5 f^n ^ 

WVTC«!^r »fflW 5?^ I 

I af^rt*! ’pif%5rr? 

& 1 ABC ’WfS’Jt? A BAW 

%¥-D *1% iiini*i®K?t m\ #rR5 c^i ad, 

AB JinW #irfi:51 cD 'srat*! ^ bcd 

I 

i 9 I splCTt^f f^9f7 C^M '5t*1?r CTtC'RT 

?t?:^ 1%®1 I 

i i 1 <STO ^ C^, f^'SRI C^ ^fe- 

I 





I CT-c^ cn^^nr 

■cir«it? c^ '=Hfn!i c^*! *ni^ i 

i« I c? ^ -src^pF c^ lOS", ^i?»ntrr( 

i 0 I >mt^ «rc5j^ i 

i« 1 <r^ ^ ^ 5Tf|;- 

c^«R ’Tfsf’iM 90” ^ I 

«n?5T^ ti ^ r 

i'Sj I AeCD >i|5?fB 5^'af 1 B, C, D cwsf^ 

^«tt3R?l 2A, 3A 4A ^csr A C^'RI ’ift^tt®! ^ 1%fe f 
'SJ’RT C^FT'fSf^ ^ { 

i'll ABC -4^ ^ABC 'AT* ZACB, 

eo « CO ^ ^«rf 3 Kn i 

•sfflM ^flral CVWte C^i Z.BOC-90*+^- ^^* 

iv-1 ABC farfaf i ab ac ^- 

X Y ^ ^i%l B «ii^* ci:^ '*r^1^!5 

■c^ BO CO ^ ^ I 

sfTfn ^%j cir<fl« c<i z. Boc - 9Q° - ~ 2 " ” • 

ja I ^ W^SRT ^ ^ifaf^ c^'R 

■iR*fl ^ ^<.*ra C^TMiT ^ ? 

■4,« I CT'CvtK Jifaf^vs "srar^ CTTc*f?r 

^»nifw<»Ft?ip^ (R«n ^ ^*w c^tc*!?! nf^^i 60° ^Ifcsi, jf 



arc^fipiri 


^ *ilC=?F5l C^Pt*! « ?ft?, 

?«rtappi 'st«l&-fl ^ c^ '<3 5prt5i ?5,. 

*i4c.^i«t:^ jRtsf i 

[ It two aniQrles and a side of one triangle are res¬ 
pectively equal to two angles and the corresponding side- 
of another^ the two triangles are equal in bJI respects, ] 


A O 



ABC, DEF ^ ; ^(RT 

*1 A - i D, 

Z B- ^lE 

AC ^-"anRIinTl? DF, 

15^ ABC, DEF ^f5 

«W*i: z A+z B + zc-^*w:^FM 

-ZD+ZE+ZF; 
ZA-z^D'a ZB-ZE( Cfrffitl’SlIO? ) 

,*. ZC-ZF. 

AABCW ADEF'il?f ^*R1 ^ft*R ^ 

A f5l»9 D ^iT *1(7? 'il^* AC -m DF ^ 

’RTt^ *1TO I 





-lb- 

C F *ri^, (V AC-DF) 

AB, DEir^rirt^’i%*t, (ii a- i d ) 

CB, FE^^Rrm *1}^, ( C^apJ ZC-ilF ) 

■‘il’R C^rc^. AB, DE^r CB, FE? 

.'. B E? >Tf^ fsi%1 ^ttc^ 1 

.'. ABC DEF f®fc^5’if:^ fsif%?rl I 

.'. ABC 'e DEF f^S; ij^c^slc^ sI^TF I 


Ci*) 

i I C’FlC^Tff w'^^f'SC^ 'SRf^ cq-c^ f^ 

^ (r?T:*m -siT^sif i 

I £r?T^ 1ir^cW5 Rir:cTTC'f?r ^ 

■m ^ ?rr:^, Tpif%^ I 

'S I c^jJi far^apr ^iFjrt ^^t'S ^ 

far?^ i 

8 1 ABCD 'it^ 5^'flf I AC ’F^ A C^ ‘S^' 
•C C’Ft'l §5^:^ jptf^fsfpQ^ I sW*! ^ or Z B - Z. D 

in^’x AC, BDc^ ^fl^rti:? iij?*x if =?lciT >riTPFtt*f? 

tt I fefcanr ’I’lPT « c^ 60“; 

■<sim ' 



®t«?u fiRfl 

♦p? ^csrtf^ ^t?n^ «'iwfS ^ 

•« f^jrfS c^H 9^, '»3( ^a istit 

f^5R[ f^:i(T^ raMB '®[iT ^*17 faifisf? "sicf 7 

.^31 7777 ^?C7 :— 

( 1 ) 7t^ « ^t35tt77 cT^ri (s ^nf"rm) 

(^) felfB 7t? (*17 ^'(7T5) 

■('&) ^?fB 7t? li»n ^nTfSl) 

CTRi—-itTffB ^ncs7 c^-cT^nr '*Tf ^77 
■R|C77 ■st^’l f%7fB ^5(m TTT^ IWISf ^?IS T^CStsI^Ti? 

n?tr7 Jft-a *rR;7, -si^Tii 7^7«r5i7 7f<V c^a 

-( Ambiguous Case ) 7C*11 C^TO, 

> I 'il^ C^®! '®l'17 

-(:^R'f7 77f=t 5?C5i« f^?9f 7^7*5 Tt® *rt^5 ; C777, 

Ttif^ ABC, DEF . 




>. I faffed TCm ‘^7ffiJ7 ^ 71? « TTR 7T?7 
7?^ CTtl 7f7 ^77% ^C77 77K ?? ’®t71 ?ti:7 f^^BT 

77C.^i> t ib 1 C,7 7717 7t9 ?lc^ 7tT:7 1 (777^ S77T^ 5^77) 

fT? 7i7 7^^ C7l«rfB ^7 C7l*l 7l 775^ 7? ^ 7^ 
ij^S ?tlB >rtr^5R:7 7717 7^C7 1 {777^ ^ 17 ^77t7r 3^) 



Jr* 

^ »fi^f&? ^ ^t^apCT «r*r5t&5 

3Tf^ ^Rt^l ’prt^ '^T? l^tl&il 

C?F1*I 5mTi? tB, ^ SE^ Wt ^1^! 

C^ SRl^ '5l«Rl 3n[^ I 

[ If two triangles haye two sides of the one equal to two 
sides of the other, each to each^ and also the angles equah 
which are opposite to one pair of equal sides, the angles 
opposite to the other pair of equal aides are either equal 
or supplementary. 



B C E' F E G F 


(l^I•^ Itai) (4^* fear) ('shi fer) 

ABC, DEF 

AB-DE, AC-DF (ilTi ZABC-ZDEF. 

i?i, ACB, DFE 

»r^ 1 

z A, z D? »rR ^ i> 

( ftaj ) SfW, nw ^ Z A -* Z D. 

ABC DEF f^-fCSf? ^ y*R ^,. 

*rf?rc^8 A D ^ AB, OE?i b 

B E 1%^, AB - DE. 

'STs BC, EF'ilir’JRTt^^T ^*1, Z ABC-Z DEF. 





tr:» 

c f^CF ^ CF #:»r \ 

^ -d A - z D, c F ^ i 
.*. BC, EF'iRl i 

ABC, DEF fSTf^ *(4t'^t'blC.< sprlJT, -iPI^ 
Z.ACB-ZEFD. 

( ^ Z A, Z D^ 

*(W C fH EF'fi?! G ^ *lf^ ; 

AC-DF, 

.*. DG - DF } 

.-. ZDFG-ZDGF. 

Z DGF, Z DGE^ »r^?PF i 
ZDFE, ZOGE^*!"^ 

Z DFE, Z ACB? »nw ’ 
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siuwt^ <iiTl& ^ 'srf^^ 

^«rt3FC^ 'S(5r ii|^(& ^bf 

’«rl%fCWi? 5if^ jf?[R 55, ^51 5^91 ^ fi[^ Sf^(& 

■*15^ *TfuSt«tW ’PTt^i 

[ If twa Tight angled triangles hare their hypotenuses 
equal and one other side of the one, equal to one other aide 
of the obher^ then the triangles are equal in ail respects, J 


C ^ 



ABC, DEF 

i A « Z D 

'affgrggf CB-'®IT^^FE 
illBs AC ’515-DF 5tf i 

afstt^ !?I ABC, DEF Ot'^SPR *11"^ 

’rf!75t®W *Rl^ < 

iafirt*1 ! ABC %f®FfS DEF 
TTf'W m 3T?tt^ A D ^*13, AC, DFiilf 

>a3* B, E3 1^ ’IP? I 

<11^ ABC farfC^ DGF PMHn W I 

CW^ AC-DF, 

.*. C, F'iRr §*Rr ’tf^C3 1 






lr>» 

FDG FDE ^ >TO^ *lfiif^'5, 

GO « DE >4^ c?nfiit 'sr^fTT® I 

'sr®'i)^, FGE far^sf i 

FE-CB“FG i 

.'. /ilFED-ZFGDi 

f%«, ^LFGD- idCBA 5 
.’. iFED-^CBAi 

ABC, DEF fapf^ HCm 

Z.CAB- ZFDE ( CW«fl1 ), 

L CBA= Z.FED ( «Rtf*r3 ) 

AC ^t?-DF ^ } 

'snS'fl?, ABC, DEF f^sm*Rr»Rt I 

(5i) 

i I >ptre^ f®^caf?r siwf%=5 ^ 

fwfcara !ffsi ^£IT^ !S 0 ^ 114 ^ 4 c?r t 

\ I P AB ^14' AC IRI51 mi *r!fR ?c?r 

i ^ AP m Tjm, ■a’W'i w ap, l baci?^ 
'0 l *iHC4t% fi'5C.«rs ai^* ■^nc.Vlf^ 

V 

m '®if^caf!i 'STC'c'c^^ ii^rtsT i 

• ABC *W4l% 1arfC5f?I ^ c 

O, ’aifefW AC?r 1 BD 

E *1^ ^ 1 BD ai-^* 

OE 5Rts? *T« I ■ EC m ^ I ® 

■sr*I1®l 45, AC-BE ; .'. lAC-sBE-BD. 








^ ^ «rar(&? 

*prR f%^ ^ ’5ng^'% c^*! 

?P, '5ft1 ^?fW?l «PRT^l 

^TC<W I 

[ n t’H^o trian^jles have two sides of the one equal to two^ 
sides of the other, each to each, but the included an^rles 
unequal then their bases are unequal, the base of thai 
which has the greater angle being greater than the base 
of the other, ] 



ABC, DEF ^^f5?r 
AS-DE, 

AC-DF, 


Z Z EOF ; 

(£Wt BC ^> EF ^ ) 

: ABC DEF 

mitSi A D ^ AB ^ DE 

^lipi ^TR?r I 0 E 

AB^OE. 



L BAO ^ EOF, 

AC ^ DF'iia ^T%?I i 

AC >«?•> BC DG '6 EG ^ l' 

<>) #f EG, EF'fl? f^ ^mr, EG>EF. 

(4) m DK, Z.FDG1?F 

DK, EGC^F K ft®??® C^ ’Ffts! t 
FK CTt»t ^ I 
FDK « GDK ftTfaf 

FD-GD, 

DK >fWIil‘1 ^ 

^ FDK ^ GDK i 

KF-KG. 

EFK 

EK+KF>EF; 

EK+KF-EGi 


.*. EG ( ^ BC ) >EF. 



>R« > 

S^5ii> f^T^C^?! taolus i^c(5 '®iiyu»« 

(R far^eiS?! ^5i^'<® 

c^ «rsF 'sr^?!^ c^'h RC'TTl 5^ t 

[ If two triangles have two sides of the one equal to 
two sides of the other, each to each, but the bases unequal 
then the angle contained by the sides of the one which- 
has the grater base is greater than the angle containede 
by the sides of the other. ] 



D 


(fia) 

I i.^r. 



ABC, DEF ^ 

AB-DE, 

AC-DF, 

BOEF. 

«W«I ’ffk® I7t, L BAC> L EOF. 

• t2hW : DEF ABC 

^T*R ^ E f^, B ^*nr ’W, ef, bc^ 

^?It^ ’ll:!? »£|^’s ED, A ir’lfl^ fk^ BA? 

*n?? I AD m ^ I 

AC F DC*F G I 

iS?:! BA - ED - BD, 

.\ iiBAD-ZBDA. 

V 

( i^* ftaf), DG, DF ?1 AC 
AG ^’Wte i 

/. L DAG, Z ADG 'SX’W 

.*. ZBAG, ZBDG 'stC’TO 

'St'fN Z BAG, Z.EDF 'sttW I 

! ftiit), ?rcn «W*1 wj ?t? c?, 

iCADG, ilDAG 
,*. ,1 BAG, ^ BDG'STC’WI 

^rifK L BAG, Z EDF '«[C*W I 

* ^amillS ®rt itJfelw sitar » 


*nn[ vnw i 



b-b- 

«W*t : BACf Z EDF V 

(i) Z BAG « ZEDF »PTR, 

'=W1 (!l) Z BAG, Z EDF '“icn^ ( 

(i) ZBAC « ZEDF ’PJFT^, ^ 

ABC, DEF %flT ^fB iI^C!5fSrt^ ; 

.*. BC-EF; 

(%) ^ Z BAG, Z EDF 

BC, EF '=n:*W1 ; 

OMI ^ltr35C§, ZBAC, ZEDF 'STTITl ’ 5 :?^ 
Z BAG, Z EDF 'srcW 1 





wi ^ %sir*rs ^ ?f91 fare's ’R^i 

<11^ ^T?rl C’fiS ; 'SI5H5I fiJTRr ’f'®! *9 

Cff«Vl I 

i I srf^ 3i??T c<wt ^ 

C^dRT qf! ( Quadrilateral ). 

5^ C'BR ft*lfl^ ^ C5[t?C^ 

in*I { Diagonal). 

^ 1 C^I 5^ C5RI ft*#® 

*i?r»Rr »i»ft«?i®i, srWnsf^ 

(Parallelogram ). 




■fi ( ^3[ S[?Io 

ItfHfww ( Trapezium ). 

8 1 C^ JrtV1^f<C^ 

■C^"! W^*!! 'St^ ^ 

(Rectangle). 

(*in[ owr «, ^ ) 

tf I c^ ?T5ai% *nr^ '^R*' 

C^^iafsre (Square) I 

(^?t?r «t*f«15i spfcw, ^ ’Tc? ) 






9* 

■S) K c*i *ra’^ 

^ 3^ (Rhombus). 

I ’ttP ’Jl '®raffef CT’ft ^ 

jflVtfl**- < 15 ^# ( Polygon ) ^ i 

{ Equilfitcral) ^5^ 

I 

& I »ml^ ’Rr*nr 

jpitJt ( Regular ) 

J 


31^ stV’lfrrt^Ilf) ^fef 


w 


.tPentagon) 



(Hexagon) 

w 


(Heptagon) 

C^) 

«FTfef5 

(Octagon) 

■ (S) 

srefB 

(Nonagon) 

(5) 

fliiB „ 

(Decagon) 




ih-x 








( iW® ) • 

1 ^ ■« sprt^sii c^wt? 

<sjt^ (TTt’t^lft c?r*ri ?i3ii:^ -e 1 

[The straijjht lines which join the extremities of two 
equal and parallel etrai^ht lines towards the same parts' 
are themselves equal and parallel.] 



AB, CD ® ^prre?r ^ C?«(1, AC ® BD 

«Wt1 C^, AC, BD I 

AD CTfTi ^ I 
cairM ; CD ® AB 

^iR* DA '5«.1W4 f^Prat^ ; 

.*. Z CDA-'a'*FW3 Z. DAB 

CDA, DAB far^ *WJ 

CD-AB t DA ^ 

‘fl?* iCDA“'«f«'f% Z.DAB 

’'i^i.'al'siW *RW i 

,V AC-BD 

vWv 4 C AD - Z, B D A,aipF^RI C5Ft*j j 

.‘. AC'S B D »RN^ « »RtJI t 



. lias ) 

«fr®pp 3p< *rW^f^l5pp ^ 

[ The opposite aides and angles of a parallelogram are 
equal to one anotlioFf each diagonal bisects the parallelogram 
and the diagonals bisect one another, ] 



abcd I 

AC, BD ^ fe^TJn O *Rr^ 

I 

iSW*! ^R(.'s C^, 

(>) AD-BC, AB-CDj 
(,%) ilDAB-Z.BCD, /lADC-/lABC i 
<«) AC, BD «icm^ #rat^ 

<iK*x (b) AC, BD I 

(SWH : ADC, ABC W 

^DAC-^^ftV?J Z.ACB ( ) 

/IDCA-'il^'WI £CA0 
AC ’iJtfW i 




.*. AD-BC, AB=‘CD 
ZADC-ZABC 

ADC « ABC '5tt?racT Jn?i5i(, 

AC, 1 

'si'W^r, C^C?^ Z. DAC-Z ACB ( «Rlf*r5 > 

ZBAC-ZACD 

.*. ZDAB-Ji’I^f ZDCB. 

'2WI ^ JilK « Z ABC - Z ADC 
^^l?*^ DAB « BCD '^rtirsC^ tI5|T^ 

'SNtf^ ^^'*1 c^, 

(l) AD-BC, AB"CD; 

W ZDAB-ZBCD, ZADC-ZABC i 
t«) AC, BD isK^sn:^ 3TW^%5pf5i:^ 

(a) AO B, C O D %sSf^i3l?l 
ZOAB-'fl’FT«ir ZOCD, 

■ ZOBA-^’Pt^? ZODC 
► AB-CD, 

.-. farsfsf ^ 5|Ttt^ 5 

/. OA-OC,'iWv OS-OD 

'sr«fH AC, BD *Rr^ 'RT't^ -IfftftCf 1 

'era;, i I »TW«f5C^ (?FM ’PIPfM ^liP 

5fpce1% 5^^ 1 
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'ar>g[. < I »PtPi >^1^' 

(i^) 

i I ^ (TFtJf f<<lft^ ?f5af% mu 

^ 1 “^if^ C'+f'i F^^’c.am R'*lf!'Si c^*ra‘^ ^^■*1 

« 1 ^ »Rr’*tiCT ^ 

'8ff5 I 

8 I w»Rr ’rir‘*RCT ^«tc^ ^ i 

( ^•hpst:^4 ) I 

-i) I CTt^ ’iTO^f?fCT?r CTtcTJ 

jf^rtiT « 3Rmm ^ ^ c?ww 'SRf^ 

^^!.<( I 

1 I c^ 'e '®t^ ’tr^ 

■C^'Tsf ^ 5!lf5li:^ c^ ^ I 

Ir' 1 CTt*I *lt®rr®f^^ ^4'?C5ni lilTf? ’RPT C5^l 

^ i (swn 1:^ cii^fttB i 

& I C^t^ ’TWaRt'f? ^ ^^t'a ^*Rr 

■8w *tM *iir»t? »pi|3r ^ I 

i • I ,‘..^|R t*?!*! *ilfil’wRi.*?'9 *RJ**^ ^Rt*( ^ '5^* ‘•R^RICV 
■•TTalW I 





i ) I ^ ■'im'wRws c^Hw^ *i*(f^^lRs'5 

H ' ABCD »tW9% j X, Y, ^f|*AD ^*^ BC 
^ I AYCX C^ C^l '51^ -SW*! 

’R I 

i"® I ABCD 4T|B I AB 4l^, DC ^1^5^ 

i AD, BC I 

f2prt*i ^— 

(i) ZA+ZC“180“-^B+ZD 
U) ’F<AC-^<BD. 





9^ 

cit^rt?! cwc^ «rfe5^«f5r 
^ jfflisi ?nr» '5t?i vS^iciTfl C4tsf cftr^ c?sfra 

t2tf«i:^»re^ 5 ^ 1 

[ If there are three or more parallel stTaijfht lines and the 
intercepta made by them on any straight line that cuts 
them are eqnal, then the corresponding intercepts on any 
other straight line that cuts them are also equal. ] 



AB, CD, EF ; ACE « BDF 

C^'*IT^ lI«iltarcJ«A, C, E, B, D, F f^iPS 

T|C^ m, AC-CE. 

<2|>rM BD-DF. 

B « D ACE JJiPt <3Kt7 =WRnr BG « 

CD « EF *BP1 

G « H 1 

isfut*) : C^C^, BG 'a DH (SflTPI fesoit ACE7 

BDF ^ff9’9t05 I 

.-. GBD-?!^ ZHDF ; 

'=tWir, C^C^, CD « EF 5Tsm^* BF C^If 


{^ifeHii' Uit 


If'', 

' /. Z.BDG-’=W:^IVl?r® ZDFH ; 



<s5r#w 


c^ic^ AG, CH 
••. BG-f^*lfl^ ^ AC, 

DH CE i 

CSp«r1 me AC - C E, 

.’. BG-DH 

BDG, DFH lir^ ^f5?r ^ 

L G BD “ Z H DF 

/I BDG-zl DFH (.OTtf^S^), 

'«?*>. BG-'s^lE*! ^DH i 
.*. BDG, DFH ftpfaWI j 

/. BD-DF. 

^cspp'^jfsi c?r^ ’*rrfTi3« i 

(i'S) 

[ ] 

! C^FT f3r^W5 CTFT 'i*i|»( 

C^-C^Ft 'i!s?' 5I fe®RI 

’PTFl^ I 
ABC 

(AB —AC). BC 'if’tcs CT-i?fFT 
D ^ 1 D AB 'Q 

AC DE « 

DF I BC 'liM 



C. 


7 





Sir 

C^I-CSFR «[? C f^, TT? AB7§*R CP 

sre 1 

^^ 'Sriir*l CP-DE+DF. 

<sf»rf«l: D DO >4^ Jl39t (nwi ep^t 
j *!ra ^ pcc^ o c^ff I 

4^, EPOD ^4^ *lfl1’«f4^ (7FT?J*t DE « OP 
.*. DE-OP 

'srt?lH, ADOC '9 ADFC7 3K»fl 

£DOC-i£,DFC (ififCSrc^ ^45^ W^*1 ^f^), 
Z FCD - Z ABC Z ODC 

4^* D C ’rf<ffil«l ^ ; 

.-. OC-FD 

CP-CO + OP 
-FD + DE. 

ir^: ^ 'srwn 4^ ntf^ c=i 

c^-c^i^T *wpr *if?Ric*Rr 

si^ifl ^ <9*^ (constant) <f|C^ I 

cTK^ <snr|*i «r|TRrl c^Rca: *rf^ c? d bc 

DE + DF CPT 

1 1%^ CP <4^ TfPr I 

DE + DF I 





»9 

^1 ’I’itwpr 

c^ ’T5?t c?[tn "sti? Tt^c^F-s ^Rf^Rra \ 

^rCVSt ABC farf^f, X, 

AB ^ Gpmi iii(inr=ii JR*. XY, 

•sc? »Rr?f?T 5 ( ^f?r?i fet?t 

■RlRlW? '2RM 5pi?i:^ 5?c? AY - YC. 

Yz, AB? Jptwrt^ fer^n i 

lijiR SRM ^ ZYC *3 XAY farfw?? i 

ij> I kii^fB ^ ?rcf? 'S[sflRp^?? flfliil C? ^n®! 

ll 

-c?«n *iT«?i ?T?, ?Kra?T 9 t ^ I 

>IC73 : ABC %|C9Rr AB, AC 
■?T^ X « Y elf's?! 'Srft!^ t 

'^in*l ?1? XY, BC? W*s? I 
XV^ Z ?f?i5 ^?. YZ, 

B C 

^^Y'fl? >RR ^ I .ZC £?t«l m I 

'iPR ’£tHf*l m AYX, CYZ njfaff? Jf^TR I li)?; BXZC 
'a^»iW8fW I 

8! ^*|!:?ra^5Cn «R(*| W XY”iBC. 

<t 1 ?(? Wfs Sff|^*l K, BC? ^ >iR*. XK, 

^K c?r»t wi loiR «Rn c? Plf^ f 3 r^ 

lb I :jiJl'5jl,^~!I ^^(.'S >5^ *RI®1 OPT! *1?^ 

few ^ I '2R1*! ?R 'ill CfPTI 'ST*t? ^ ?*iRTllW 

-a?! ?t?i jrRptR?® I 







^4 0' 

5 I wsfsra iis(jf^ JW t^iTM 

b-1 c^ 5^1:^ ^'^r^nr ^wrf^ c^tf^t 

^5^ >rprf«^ ♦ire^n i 

6 I lil^PTC ^Tt^'SjfsRT •[ifj'|^n_ ■'i^ffi C^it ^RlW 

’5rRr35c*F3i ^«yl ^rttc^ i 

i* l ABCD *11H1«Q+ c^i AD,. 

Bcir X'8 Y ^t»<rtaFcsi st^jf^; cif^rt'S bx'sdy, ac ^4::^ 

ii 1 t^=rf5 we^fM a’fl ^ c^ 1?^ >prpf jptR' 

'srs.'t 4 Rw, c^j ^wr^csi «fTf¥?i, 

C?T^ OTf’pK’RF I 

I ^ ’mmtsi Sf^f, 'ST^fRT 

^ »RWat®T 

^st^rc^nr c^irif^raf&^r '3ttj'T*>c‘i? jri^t i 

1*8 I C^tH ft) 5jl^?( C^-C*Ft^ ^C$ 

^ ^*Rr *(^5 ^ ^51 i aro a, 

*r#, f4 i;c«f?i ’nn:? i 

i 8 I J!5(m 'G »nTWrm ’RTst f?r»rH arraf^ 'si^nr 
liiTft »rasi cim §»t?r 5w mr?i ST? 

♦mrf^ 5^ '=t’w SI? ’Ttiiff^^ pcini jrr i 
I ABC *PtmrsT U, Mm, 

]^n, (Sjvjjvs ^VS^'Sf^ *}flei C1I?1 ?f? AB ^l*lM SfSff^ 

'SCn^^ ’Fra, ^JOTt AC sRr^I ’Wr^T 

^PiCt R's'g* ^ffl(.<i 1 



(Problems) 

(^F ) ^ m (Scale), ilRif<S *ft^?t 

ntr*t « '®f?tii ^irf^c-i 

«iffftC5T I 

( «f) f35W^ lipl ( Set-squares }. f^ 5 C?rr^ TP(T -5t«p( 
fe^^?r ^ 45® 5t^ 1 ^i|?lt 

J|^4ST% 60° ^'e?l1 Bl^ I 

(“sf) iSipfS '5|!(‘'5’5piFti[ c^^'RT^-^ (Protractor). 

( FT) CWtiSl fW'f-’JS (Compass). 

(v£ ) 1 ^ 1 ^ carl^ (Dividers), 

( 5 ) ^1 ^f& %’T^ C^lf^ (Hard Pencil). 

( ^ ) ^irni ( Eraser ) 'S <5^ ( Pen-knife ). 

> : c*tj%;5Rr % ^ jra* ^1 ?re?1 

c?OT5 Jfl ^ I 

*RJ^T ^ xras Cfreit 

'srarsfiir® irtai ^srm#! ?t3iC(R( 

5i«*rfc«Rf I 

a’mtii *Tf^5 jpra 95 ^ 'sjsinf^ ’pf^ ^ fipit*rtfff 

■^?f1 ?I I 



atc^ifnTi 


c^ ^41^ <?pt*rt5p ^ndf^^'s t 


( To bisect » {civen Anf^Ie. } 

C 



CAB ‘iPFfB C^ t 

^suriT; A cm ’Ffwt 'is^t ^i^- 

V9^ 5f*1 ^51!%^ ^ ; ?fnf5 AC 'S ABC^ ^{«!t3Ftsi D 'S E 

f^5?p$ C5ir I 

D « E cm '®rf^'9^ ’TS 51^1 

^15 ^R:«?r BTn 'sift« ^5, ist*i ^"*Rt f c?? i 

^ FA, Z CABW *iwrim I 

*tirr'*l: DF « EF csrfit ^ 1 

^<R, FDA « FEA f^^^^’ilCtO' 

AD - AE (- 4 ^ fPSsr V 

DF - EF {*Rf^f ^Tt*rN') 

AF 5iW^«l ^ ; 

.*. FDA 'S FEA farfw ^ ’R13T t 

Z D AF - Z EAF, 

«t<K FA, CAB C»?ft«E5f srnffstf^ tt 



p 






iii«) 


I To bisect a ffiveii finite straight line* ] 



AB Iqftfl JRSJ C?I«tl i 

'»nra: A « B f^='iw:5F c^ '^i^* ’I'S 

51^1 A, B3 ^5? •iw cutfe BifiifS ^t'cRi cn 'stf^ ( 

c « D f^= 9 r® *ra"»Rr c^ i 
CD C^»(^?, ■JlW CD. ABW O 
^5! I 'St^ AB, O f^ra 1 

I2l*rf*t : AC, BC, AD « BD C?t?t ^ 1 

ACD '9 BCD 

AC - BC { ), 

AD-BD ( ^ -^ifsWl ) 

> 4 ^* CD ^ i 



* 

« « 


/ ACO- /.BCD. 







■=IT^, AGO, BCO fsFfW W 

AC - B C ( >pm ^IIt»rtM'X 
CO 

Z ACO -'«ra^"’'5 L BCO i 
.*. AO - BO 

'51'^K ab, o ’Tstre^rf^ i 

ar^TO i • JT^ftc® ab c?r^fRr 'stw'c^ ^ cif- 

c^t=T ^Jf*rw' 9t'e?il nfor, '=ttsiV W’Wl C5t& 

Ttrrmsf' 5itc3t ’i^i ^ t 

^ ’P'fTra AOC, BOC #fS 

■h4'A|*1(.^ *R1^ I 

'STSJl^ ^flT^ C^'m AOC 'il’J'x BOC JptR j 

CD, ABr-F 5R5T!;:st ^%k:5 i 







iiii ) 

*{?i^ (3i*ft?i 

lil^ 5T7 ! 

( To draw a strai#jht line perpendicular to a j^iren straight 
line from a given point in it. ] 



AD C E B 


A B fStf^e C t 

c AB?[ ^*ra ^ I 

: C C®FS 'S^' '^JPTT*l'"®llfl 

f:®iT 511 'srf^ i ^ 51*# AB^ D '9 E I 

D « E CT5 ^r%j 'ii’I" C D 'sn:*l'^l C^-CTR 

AB? rW^IS 5T*I ?P?t I 

‘F fH=^i:^' *Ri**ra c^f I 

CF CTt’f ^ 1 

'S'T^I CF, AB7 ^*Rr sra I 

«fjrf«l : DF, EF (Rtfil ^ I 

'il’iR FCD, FCE fapf^ sicqj 
C D - C E ( ^*3^ 3TFrt<(''3f9I?rl ), 

|df-ef (swPi 3 m 3rf5iT«(^3l%l) 






Fc mm m ; 

ZrCD-Z-FCE; 

^ c^*l ejcsr:^^ ; 

.'. CF, AB? ^*1? m I 


AB?^T%S O 

5w I ovf oc? 

’Pll^ *1^51 ^ 

I f5f& ABC’P E C^ 

EO ?F?[, vi)^* D 



DC c^tn m \ 

^ CD, AB3 C SR I 

*W*I : OC PTW-H I 

OD-OC 

.*. Z,OCD-^ODC 
'ilTs OE - OC 
.■. Z0CE-4 0EC 
**. SRaf Z DEC-Z.ODC +Z.OEC 

w^*nr 

CD, AB^r fe*Br c 9R I 







'«(WSi; c 

^itjrt< 5 ;^ 

DEF Sl’l «#$ 

Ff'lfS ab:^ d c^ff 

D ^^!^•^ / 

?TPnt«('9 Wf 'sti? 

^T^, E c^ ^fwl ^TWC^t'K *rr ^tpt:**'* 

51^71 'SIT? t!}^fB 51^ '=|f^ ^ I y£t% 5T*lfB 'SfoCTTs’ CT'IC^ F 

cfif Tf?5r I 

CE, CF (WTf ^ 1 
ECF C?st*pi? CO ^ I 

'S!^ #:5I CO, AB? fe’l? 5|^ I 

(*l^t*l : DE, EF C^r^l^t 

DEC '6 EFC ^ ; 

/. ADCE,/ECF ■aC'SIC^ -= ^■t j. 

>iJ?•^ Z ECO, Z ECF'il?'sp('T;’n i 

.". ZDCO, <4^ »|i(C4jC«f? «'il^-^^*xi?fiF 

c:?{st?^»i? sprR W4lc.<r?t ; 

CO, AB? ^’1?5ra I 








iii^) 

c^ 1^51^ f^rwl cit^ 

[ To dra^v^ a straiffht line perpendicular to a given straight 
line from a given point outside it, 1 


't 

c 



AB 'il’pfB JRH c?i«ri a)!f, c f^ i 

^ ABiT ^*ra iJlHCNi t 

»WSl; ABI ^*15 D '4^ I CD OTT^f ^ 

o iplwrfo'® I 

oi^ OD ^n oc ^*rr*i''?r?5i ^’pfS 

PTI '5rf«'® ^ I 5T^ ABt^ E C^'f ' 

CE C^i| ^ ; 

'ST’fl CE, AS^r ^*13 ^ 1 

«r*}T*l: OE c*rt?t sfin 

OE - OD, .'. Z.OED-ilODEi 
CIIC51J OE-OC, /. ilOEC-iCOCEj 
.*. »pr-s Z.DEC-Z.EDC+Z,ECD 

I 

—'^ ’Tiicntt? '«fi:'(''^ «nifH w^l I 

.*. CE, AB?[ ^ t 





; AB5 ^ D « E 
f^’^STQ I D I^*'ii.‘9 

DC?»PlR^0WT»l'9|^1 ABSC^I *ni?f A d', 

C 'St^'ra f?*^ff® *1TC< 

BT*I 1 

E C^ EC?r ^PTR ?Tf*TN' *1^51 

5t®1 ^ i "ij.'^'j’e* 6T®CT G C5W ( 

CG C^It^J ^ ABCT H f^ra C^ ; 

^51 CH, AB?r fe*!? 51? I 
«t?tt*l ; DC, DG, EC, EG C?t<t i 

DCE, DGE f^5f ^fer "im 
DC-DG, 

EC-EG, ( „ ) 

DE *Tt«ft?‘l i 
/. fi^ar JI^r$T®tC? *JVM ; 

.'. Z.CDE-^GDE. 

CDH '& GDH ?(C*0 

DC-DG, DH 

4 

vi}?*>. Z CDH - ^GDH 1 
.*. ^ JWR i 

.*. Z.DHC - Z.DHG i 

'=nir, c^, 

'sra4?, ac^jc^ ^ ^ 

*1?^* CH, AB? ^ 5W I 










AB TRI9! C^l*n7 

’firsf c 

-•TW D ST'S 1 

c cw^ ^%t 

! Ff®rf5 ASC^ P « Q c^sf I 

P S Q C^FS iSTn *5^^^ 

s#?rt ^1 ^ t o I 

CO c^rf^t ABC^ E ^ST ; 

'5t^ #:*! CE SI^ I 


*Wt«l : CP, CQ, OP, OQ C^N ^ I 

'il^R PCO, QCO ^fB^r w 

P C — OC, ('®('»»iPi^) 

OP-OO ( » ) 

CO -m \ 

.*. PCO, OCO f^9f ^fB >f^C5fotT::^ ’RR j 


Z. PCO-^1 QCO. 

«rRR, PCE, QCE f^S( ^IfB? W 
P C -“ QC 
CE sM?T*l ^ 

^aTn. l PCE ^ qce ? («mf¥5> 

/. PCE, QCE ’i’tR; 


^ PEC - Z QEC i 
RRf, >lf#ft'« C^*l i 
'=T?:^!Rrft, CE, PQ ^ AB^T ^*T? < 


i 1 



ii^® ) 

(?Ftt*n5 »mt5i ^P%1 ^ 

C?!^ C^ISf C^t®! ( 

[ At a given point in a given straight line to make an 
angle equal to a given angle. 



AB C?W?f A '5^f& DCE >3^ 

■fsitvl 1 

AB >RR <3rtt? A DCE C^'HT »W5T 

■c^t*l ^rf%® I 

«W*T: c CTf-(r!FPT 

•»i|^ 5t®l ^ I 

^*ff5 cD « ce:^ ^«ffaFW d « E \ 

A C^ spirt ’RfsTN" 51^ 'il«Ff8 

®M I 

V 

BPrfS ABW G C§<f I 

G C^ ^#81 'ilTs ED8 Siilrt ^TW^' <iRrfB 

©ft ^F8 I 

5Rf5 *1^1!^ Staler H C^lf spf^ t 

AH C^r-!! ^ } 

^ HAG CSF1*I I 





55% 

: DE '« HG ^ ! 

'fWT HAG « DCE f^W 5IC<(I 

AG - CE, {«r?:^fil^). 

AH-CD 

H G - DE i (^sWJri5p?i) 

/. f^W ^ISIW i 

.'. Z-HAG-^DCE. 


(i8) 

> I *T35T Cinrt? 45“ c^t*! 

*itnf <5^ 60“ c^ 'sppi ^tc<f4 %tT5 Jfre i 

c^eprS"^ ^ ^“ra c^TifB OT^rre c*i ^ 75“. 

^ t f^nif^l1%ra C%FT*f Bfit 'Sf^ ’P^ i— 

(?(r) i 

(%() 135“ C^FT*! 

(»|) 80' C5F1*1 I 

c^efiitir-’j? ‘s(Rti %Ffln t?f%t file's! 5^ f% Rl ^ 





Si» 

'3»# ii«v) 

c^ i<i^ c^ f2(f^ »r?i®r 

^Iwl *RIST I 

[ Through a given point to draw a straight line parallel 
to a given straight line* ] 


P 



X AB »i?rsi (3itrt t 

X fw AB^r nr«n i 

»W5?: AB? ^n? cq-c^ u »t«, xl c?fif 

^ I 

LX^? X t?=tiC^ XLB C^'Rt »PrtST LXP 

C^ef(g ] ( ilf ) 

^ xp, AB? JRns? I 

®t*rt*|: C?!:^, APXL-ZXLB 

'it?- i 

.'. XP,AB?W«?I 
8 



J18 

^ (3Pftw 

<pfit'o si^R I 

[ To dmda a given straight line into any number of equal 
parts. ] 



AB 'a=?fB faiftfe W CiOII t 

’ST’I 3?^ (3(5 5f5) I 

: A f^%1 AC C^I-C^ 'il^ *npi C?W1 
CAB C^ff5 Se.nJl 3?^ I 

AC AM *P1^ Sfe i 

AC AM'SIK ilifS ^%t MN, NP, PO, QR 

'S(VT«f^ SI'S 1 RB (^ITI ^ 1 

M; N, P, Q %1 RB?r *PIT5?( ’(^ FfftfS *11(1^ 

ml ’®(f^ ABC^ WJFCq m, n, j? S g 

m »f^>l} ^ AB W m nt, rt, A q lillPT 

<s^: AX »Bisr mtfS 





:i:i« 

AX, Mm, Nn, P^J, Qs, RB 1^(C^ 

tSuFst.'i?!*! ■'pffl(l|t.8{ I 

.*. ABT ^*tii '«tTt?n aritofe'r i 

/* Atn-^mn —np^ljg“§S ^ 

AB ’Rt^ »tf5 ^if f^W I 



'Bjysf ; A AC C^-C^^t 4^f5 C^sri 'S#® 

5^ | (.'ji CAB C^®ft5 S^’19 5^ i AC 35 ^ AM «-i:^ 'SFV'T 

Ttferl ^re 1 ac am-s? wi ’pf^in mn, np 

PQ ^;“taf% Ttfen SI'S 1 {) 

B AC=3 ’WWt^ BD C9*fi ^ I BD 

AM'il? ’RR'^Ffil^n BE, EF, FG, GH 'ST's^ISf^ ^FtfB«rl 
«!« I MH, NG, PF 'O QE ^ ^ •> ‘iPR t55t?rl ABI7F 
W*RR m,n.p'^q C5W ’TtefB spTR 

f?r®^ «pjsei 1 

'2f»ft*l : MN, NP PQ >!’<l3pcn HG, GF, FE^t 

»PrR « ; .■. MH, NG, PF « QE *RI*^ »RR 





ii'!) 

« 1 OAq AQ M, N, P 

w 1wi Mm, Nn Pp c^r^ffaf^ JTsrrtrat^i '^iTn c^i^ 
AM, MN, NP, PQ ’WR, 

/• Amt ^ P9'^ ^I^TR 1 

apTM ^ m, BHm faFfWffer Bm B9, SP, 
pn « nm 5lf^ ’PtW 'sfvCT I 

.■. AB C^'*rtf5 Am, tnn, np, pq '9 dB ’HpIS ’PTR 
'5r*>cn 1%^ 1 

(Stf) 

i I w! ^•ra *mt?fw|af I 

< I C=¥T'K^ 6t1? ’Sfs!?t I 

« 1 AB >a^%irm ’TT'fl Ciiri 1 ^ 'SSR ^a’FfB 

®(fe5 ^ «Psjc^ 'ff^ ab?t 

fVs*! R I 

8 1 AB 'a^fS ^ C^ I ^ W 

•♦nil.'i ’PTR ^ ^^3 etPjSJOF 

f^rf^ ^ C3^ RI N *r=Rr 'sr^ »re3 f 

t I C^K’^t*! 'W ^3^ 3^35! C9^ »i?t^ Mf? 

^ I 

* I ‘a^fB %silR3i »ra5f C3«rfc^ 'sictt 

’sN ®tcii3 ^ ^ i 

<\ t ^ I 'st^ f3=5ra 

*tfHl 3f%t38Tl 





sin 

VI XYjmat cir*n i A'8 B'iit 

^ f^l I XYC^ ^ =?%3 ^?1 

A « B 'Sfsjf^ «Hf^<J i ^ 'N^f^'35 

^5)^;{f5 'Sfirg^ '5t^ I 

& t 5j?[s[ ^ i7rt7l 

^^C'4 ^ C5^rr3 ^*Rr ^ ^rt^TTi 

fm c!m >r*tR >r1r 

) 1 

i» I OTit^ 'S^fB ^[stpi .i]^* 

%gtnt^ ^si^Rf ^sffg fi{f^| c=^«r!T »RR I ^ I 

i i I Wt £?«!!? C^R fH fen '®I’R 

iSwfB T]i5^ cii^ Bk ^tf^l farf^S ^5^ cwra ^fe® f^fe® 3?^?! 

fef?'l [:^FH«i^ *prtar c^*! i 

t ABC BC liiaR 'il^fB 

c^ AB « AC ^*01 ^ w? ’nr*^ wi 

^ 1 

i® I ^ii^jifB fifing c?Rii 'S!^ R^fafet ^ 

*1^"^ ■nij'i £5^ ’TRR ^?I '®t^^'R I 

c^ ’SIT^R ^ RWI ? 

i 8 I ^ fari^ fffeT;?fS £^t*m 

*R1”^ C^IC'R »RR I fffet 

SR C^srrfB ^ £i(«IR ’Rfl^' I 

i ft 1 feiT^ sRRt c?^ £^ I (Spsrfaicira 

RCfl 'itJR ’tiRI C?m ^ CJR '®Rj TlSroRtfB 

^ jpiMfe® ^ I 





^rasr ciWi? ^prtsf <£i^ 

’«lf%^ ^1#:$ I 

[ To construct a, triangle, having given the lengths o£ the- 
three sides. ] 



a, h c, I 

fwf^ i 

»W5T: an Bc c?prr0 «(f%® ^ i 

B c=¥a c9 »i>[tsr Ftn 

’^fVS ^ ; C 6'?T ’PtPT ^Tt*lK '^ifS 

i5Tf5 51*5 'srf^ ^ V bHS *1^ A 1 

AB, AC C^IT?I ^ I 

^ ABC lastW I 

'a|ilf»|: BC-ffl, CA-J, AB-c (^ffsr%) 

sicfl c^-c^ ^ ^ *P# 

^’"(CWI ^«55 51% i ^ Jfl ^%c»l «Jt?P1 

,;(s>9 S»t*tt^) B « ct?? (?m (SI ^81*s»r '5l1%^ ^ 
’^5110? ^ »B|-»R1C^ C^ Jfl <^IT^ 'll ^ 





i I ^ ^ ® c^ 

; f3I'|jar(& “5^ I 

[ To construct a triangla having given two sides and the 
included angle. ] 



AB « b, f^'fisnr ^ Tl? <i|^t X 

liRPt vii^ fas^ ^qff^ ^ ^ 

AB « b^ 5Rt^( Z X^ *iTTPr I 

WlfST: AB >R5I C?r»fRl A Z Xiflir *P[R ^l%fl 

Z BAD 'srfw ^ t { ) 

AD 1?^ ^fsrt^ AC TifSirt sre I 
BC *itf5! lyir ( 

'sn^f ABC f5r?5f I 
AB 

AC-6 


Z BAC - Z X. 







^ t S?^ 'G 'fftrtC'R 

»ift(R« ^11? cw's^rl j i 

[ To construct a trianple having; given two angles and the 
side adjacent to them, ] 



^ ^ AB Z X -e Z Y RffiS tTT'TO I 

JlTfB faFfW 'Stf^qs ^ AB^ 

A >9 B R’?5C!RF Z X '9 Z Y4^ 

’ntR3?^I I 

«Wi?: AB J??®! (3r«rT?f a ZX'fl? 

ZBAD ^ ; t. 4St =1*^ ) 

^IKRT AB C^KI? B ZY'fl^r 

ZABE’^tfes’R; ( «^’TWJ ) 

AD; BE C*R C ca>*( 

ABC farfsi i 

^*1, AB -m. 

'^IT^ 'SWtrHTnr Z BAC - Z X, « Z ABC - Z Y. 

3^8^ • >i£iTf5 c^*f <iTf%cot c^*rfB 

iiit%r ^ ^iiu, "^*1 ^ cTf*i — 2 

1%^ ’Rt I 

,#ivaw l^fc^pr CT-c^ <5^ c?e^rt 

§*tc?Rt »r»tT® '®ts{*i1?l ^ ^ I 



c^t®l cw-e^n 

'STt^i? i 'Brf%'5 ^ I 

[ To construct a trianfjle having given two sides and an 
angle opposite to one of them. ] 

c 

o 

B H 

iiw ^ j/, c, <5^ ^r. /.o,b fit'ift® 

I 

tii'sf.f, iiiT[*f fij 2^ ^rf^t3 ^?f8 

6 ’« c7 *PrtJ( ^ 'il^’ 6 C^fT'f^ L C?l ^ ( 

^WfSt l BE Cil’O I B Z. C?l *l»im 

=¥f1ra1 4 EBD ^ 1 (»^ »f^) 

B ’ffel c^ ^J^T^l' 'STfB 6T^ 

; ETfffi BDC^ A C?*? I 

A i? j]T?ri( ^rpit<' 5H 

^ ; pHB *re^ ^?C5l, B E^:^ G '5^* H f^'S C^ I 

AG, AH c^n ^?r I 

^ ^|c5i ABG ?1 ABH %f«T I 

aW«l : ZABH ^ Z ABG“ AC, t's|5R%) 

AB-tf ( „ ) 

‘£|5^•^ AH ^ AG-6 ; { „ ) 

A ABG ^ ABH I 




«tc#PFj 

*1^: ^«’Tsrt'W 

fsrsfSri^ siTT('srhm, 

c^ ^ Iwfsf, c^fT^ ^ ^ l^sfaf 'srf^ 

•ftw i ^itn^ c^ »m=?*Rr ^ 5Tt i 

(i) «W5»’JWRlf? ^ 

(5F) ^ crr^rfB ^ c^ ^ wTt*! >4^* 

6 <c^; 

6<A BE? ^ 9W I 

(^) fa^ 'Biftr® ^— 

(^) r^i*fs i^nfs '<11 (.<fh "i)?' 

6“t ^ I 

(?) ?fw C^?fE» ^ C^*! ^ 

t-A^'?Oi B E? ^?? ^Rfi 

(?) ?ft C??? 6 >c ^ I 

(*) fa^ «lf»« ^— 

('«P) ?f? C^t«dB i£7i\ b>c ^ I (^^ 

jprt? ^e,*ra I) 

(?) ?f? f^l <:^«if5?5^c^? &<c 1^ >A 

BE? c ^ 

^*1? 1 ) 

£? OTCff ^ ?l? 'JFWC^ OT® 

(AmHfpioaB Caa«) i 



^ (ii^ <::?«¥! ’«rt^ \ tii^ 

I To construct a riKht-angled triangle having given the 
hypotenuse and one side* ] 



C 


AB ^ C 1 

3W:^T% "Slf^ ^rf1tt?f -iPirfR 

^ AB!t »PIR '5'^* ^%|9fi5 c^ ^ I 

«nr^ ; A A B5 fe’RI A E 91^ I 

B PFa C3 *RR 51^ ^ 

^ I snf5 AEW D Cf? I 

DB CTffl ^ I 

'$t^ DAB I 

«W*I: DB-c 


<i DAB ’fSlCVt'l I 


(«w;i1^) 




'« ^1&c<Pt*i c^f'S^ ^srtr?; 

f To draw a triangle having given the perimeter and two 
Mgles- ] 



DE lirf^ 'il't' £ G « Z F f^8 C^*! I 

^af "stl^ 5rt??Ri DE5 ’RtH 

R[ Z G MS Z sRPr ^ ! 

'WW*f; Z G « Z FC^F m t 

DE?^ ^Z G « ^ Z F*ilir JRFl D '« E 

*1TC<^^ C^*t EDA '« DEA ^ I ^?fCTfiT 

A Hi’^ps c^fif ) 

DA « EAIT ^?ZG « T Z F-iJit »TS[R 
DAB, EAC 1 AC « AB, DE!:^ C « 

B f^®9P® cm I 

'»tfl#>r ABC 

iSfirHi ZADB-ZOAB (^TSSTf^ffi) 

:.; '*••'•:' .-. BD-BA. 

H 

CE-CA. 



ZBAD+^ BDA 
“|ZG+iZ.G - ZG. 

^ Z ACB - ZF 

vai^s DE-DB + BC + CE 

-BA+BC + CA. 

(54») 

i 1 la^ 's[fe^ «'si*ni c^ippr 

f^tSi'if<r<n I 

^ I wti? f^s!?r f^:cTM 
^ SOT ^€^11 ; fwf^ ^?r i 

'a I <£TR '=rf^ ^ 

'fft? ^»Rr sic^ cff^ I 

8 I a?Pi 'a^ fsn^ 's«ft3 ^ ?W? fft?? a?E 
'9 ?ti?®ftRr sRlt c*r«?1 'sitcf I 

a I ^ft^ c?;M a?*N “Tftft’ff? ^afts c*i«!rt ; ftif^ 

'Stfr* ^ I 

'll I c?iF( tft a?•^ ftnff^ 

■?T5? ^*ni-sre ftfti ’^rfcf; fai-fst'fB 'srf^ ?f? t 

‘^ I c^FtK ?t? 'a?*. sRft^T'aspT?^ 

^•fFfj ftft^ '5rft® ^ i 

b* i c^ ^Vs ?t?3OT ^pdf^ f^irfB 

'srfj;^ . fti ^af fg cir^f^ \ 

& i ?t9? c^fspFst, ^*t? ^ •a?; taspft c^ cW'Sft 

'STTC? > f%§3f|& '“(ft'o ^ I 





’RTl ^ I C*FT^ 5^'C^ SJW Ptf^ Mr *fff^ 

P^'g Bffe 'otli^a ^ ^1 I 

'=fft^ ‘«lT5fB^3^’5 (data) 

®fRI '=rf^^ I CTO, 

^11^ C^ « '®rtCf, 

'«if%\s ^Rcvs t 

[To construct a quadrilateral having f?riven one angle 
and the lengths of four sides. ] 



SJCT a, 6, <} « d, TmsfsRf bn5r, ^1 X, 0 '« 6 

wr 'sr«^'5 fi(filfe C’FT*! I 
pjf'srtVs I 

«ffR: AP c^i-c^ »ra5T csi^ a?i 

spltST AB sFTfB?rl 5r« I 

^ X^flU =TOf -C. BAQ ^ I (4S( sj'^frs) 

AQ AD 'Stw 5I« I 

D « Bf«F C^ ^Is^aKH c « da JptR ^ 

5 Tn I cw c *ra"Hac5F c^if ^flst i bc 

'e,CD’1|!^ =<Rft 
.■■,; «ii^'>BCD 6^5^ 5f i 


('SIT^fjp^i) 





iISfls ) 

(fi^ ; la^ i 

[ To construct a square having given one of its sides, ) 



AB -i|5Ff51^^^ 1 

^*Rr 4 Rc^ 1 

'®W*f I AB *Rt®l A AE ST? 

^' ('0? >r*inE) 

AE AB? ’RR ^fell AD ^tfSiTI I 

D « B '5?^ AB? ^pTR ?IWk' 

*1^11 1 5t? '®lf^'^ ^ ; 

"Rf^? C C^Pf ?Pf?91 I 
'Stiff ABCD I 

«t*rM: ABCD C^arfB? ?t?'!}f^ >RR ('=Riff^) 

>4?* BAD ’PWt'l ('S!^?^) 

'sra'a? ABCD, f5[f^ ?t? AB? ^? t 





l%b- 


^ ^ C5f6?1 i 

t To construct a parallelogram having gi'V'en two adjacent 
sides and the included angle* ] 




p, o, ^ 'm z X. '5ra^% (?Fi*i) 

<SiW\ '^1^ ^S(t^ irfflfl'if 

m. P, Wf% C’Ff*!, Z x>il? »RtH ^ I 

»RT5T AB ^lf%^ 1 

A jL X'il? BAD (?Pl*l =?? I 

AD-Q ’Fiwt ST'S I 

□ « BW P '9 ^ 5t*t 

^ I c I CD, CB c*rf»t i 

^ ABCD 1 

! ABD, DBC far^ 

b ■■ 

(RC^, AB -DC, 

AD-BC 
•il^'x D B nttfW ; 







.*. AABD —ADBC 

L ABD “ CDB, -il-?!* ; 

.'. AB, DC’W^ « 5RR 
.*. ABCD I 

'oraafl9r^(i«^) 

i 1 c^tiT 5 ^1;:^ *© c^ c>f^ 

«rtc^ ; ^ i 

^ I ii)^f5 ’Tf^iT^fs^^Rr '^1^, W'siil i 

^Tsr® 1 

« 1 >ii^v '=13 'Site? i 

$tf^fwrf5 'Slf%^ Of^ 1 

8 1 C^ i£|^ ^1? v^ll^•^ 4£t^fB c^®! GJ'SKI 'srre? i 

f^^ie’l ?pptf6 «[f%® (WTO I 

w?! *>nf%e«i, 'si'nrse^isfB 4f^c^ ? 

(i I c^ft^ '^‘!fwc3i?r cifo?! '«rf%si, 'sffVs ^ i 

o l Jit^lPSKC^^ (l) 'srl^pjc^PS, 

(%) 5^'SliR^t 

v* 1 FtfsfS f^fifB ^T? "Q <ii^'f6 err*! c^rsifi ^rtc? > 

'srfro T7 I 


9 



> i 41^ c^ *t5i (^ ♦t't 

51?! 5!*)>'fil*t®t ( Locus ) 1 

^1 C^ felWTtCI 

5C®1 £^ O ^^c\9 

^*([ir^f^5 <iit? (^c*( w 

1 C3#f^ ^), '5!?1 #«! ^ 

fS, O ^ ^<1 

cm '^* ’ITHT*!' 

1 CH^fT?&9 fra CiTit) t 

« 1 -sit^ P 'il^ AB 

^ (ICT ^ (?R I (?f^f^ ^ ) '>tl1%?!l 

I 



A 


P 

r 

1 

L 


T 


a 


p 


AB '^f 1 ^ ^ 4f ^ *tK< 

jpft^ w (31^1 mu ^ ^ 

, W opn *tj«9l ^ 'ST^RI^ P f^=9?f W7’t'( 

t<; S*tc?Ri fra dw) I 





8 I c^fst CiKl ^ C?rsi1«^ 

^'>*ra c?pri :?Ml 'srI^’s isic^si^ 

tfffra ^ c?pfl 

c^fH^«nra j(11 

«■ I Ji^*!'!Mf 'SIT? «1i:^ ^^^a{5| 

c^ f^l JTs'Vt^l ???rl c?i?rt ^ c^[«rj »msi 

'SfT?H Wit cm\ C?Wt »PF5IC^ n^’i't 

51*11 5tt^ 1 ^^SfCit 5tRc*I C«I 5i^Jt Hf>8 

^* lf^<tf^vi> ■ 5 a 5pa W^ 1 W Ilipt^*(5t <^5? ^ 

cifss ^ ^ '^JT'rtit' '®r*t%f^ 



V8*I 

*r?t5T c?t«ft9 51?' 

W 71l^ep?t5T I 

[ The locus of a point which moves so that its distanoes- 
from two fixed points are equal to one another, is the per¬ 
pendicular bisector of the straishb line joining! those two- 
points. ] 



^ D f^, ^t5[1 A 'S B 

'ST^f^, ^s(<H DA - D B. 

(SWl D f^, A « B?f JTtC^rt^ Cim.' 

5IW? 'SRfirs 1 

AB, DA « DB C^?f I 
ABW C ^ 1 DC C^lT^t ^iT I 

«NT*|J DAC, DBC l3Pf3fW5E«IT 
DA - DB (»(%1 areirt ^tC5), 

AC-BC 
DC ’rWJ'l m. i 

k 

DAC, D B C i 

.*. Z DC A - Z DCBi; 



atPlfn^ 




«rm, ^T?r1 c^, 

^?t?1 'StTOK^ I 

^ ^C5I (Wl C»t5I, P AB? 5m ^ 

DC7 ^'RT C^l'C^FW ^TW fk% 'Sj’rt'l ’IRTl ^ C^ 
%Rn A “Q B TirpjRf 1 





S^B 


c^tf^ 5RI9T c^vnj 5r«a^^ c^'®^ 

^ JRP! a^m 5pp?t*t% 

t 

[ The locias of a point which moves so that its perpendi* 
cular distances from two intersectinff st^aif^ht lines are equal 
to one another, is the pair of straight lines which bisects- 
the angles between them. ] 



AB, CD ^ CiT^tl^ ’RP*^ O C5W 1 

’R E 'il’Pr ^ #1^ CiPfNRRT ^ 3r? E N',. 

EM 'Rr^^pflin 

EO (RTfTj ^ ! 

<atitt*|: ENO, EMO 

EM-EN ( «ff^ sT«it] ?S;^St ), 

EO ?rT5, 

L E NO - L EMO, W’fti I 

.'. ENO, EMO I 

/. /EON-^EOM. 

E L DOB^T ^•Rf I 

JPPT *ifif E, Z AODit W ^ ^ c^*Rr 

S*Rf I 

^. AB, C D ^ C^tst^RT ^ E 







A, B, c CiPftU ^ i 

Jisrtq 'si?f^^ f^f5 5rt% 5p? ; 

( To find a point equidistant from three given points 
A, B, Cj which are not in ihe srine straight line* ] 



A « B *Wt^T >113 

AB^t 5f3 PQ. 

BC?! S?7 RS. 

PQ, RSj O 1 

4«R, PQ « RS-fra ’iWlI‘1 O, A, B « C 
■PTR ^ 1 

.*. O 1 


(iV) 

> I C^ ^1% ^*1? 'srf^'5 fli^? ^11^ 

f^'^t ^ I 

^ I c*i-c^ fwfcsnr ^ 

^ sms'll ^ 1 



i's* ernf^f^ 

«I ?f^ jpnpr^ 'S15ITPT 

^ I 

8 I, C^FtiT far^t-E^-fl W JIIR <ElTfB r^ Ta, ^ 

(i) sirt iR?j:? ^srfi;?, (% f%^ jpi^Gr i 

<t I >Rc^% fa;^ »r^K*ra %:^ii ^rmi'a 

f^'la ^ I t ■If ^(.'3^ ’Uf*! l) 

'!♦ I 'it’ffS fji'^t.flra cq =1^ ’RR '|f^ 

^ few nic?r, 'st^fciRT ’isp'R’i'q ^ i 

R I farfcsfa ^fjRT *ptr®3R »rr ca<n^f%3 iwif^iii 

’Fpfin'j ^ ) 

b- i CTR f^fe “51^ ^ TPTR ’RR JtTOsfa^feW I 

c^ff^ ’n^rRn'a ^ i 

& \ ca ’R?! WJ (RPTI f5[fqg JRS! 

ca^i f^3, ^st^twa iqqif^^’iaftRa »iq»ta’i'q ^ i 

’RRR^ ^ 1 

■i i 1 BC ^lif^l C?*n7 A f^C’F P 

f^, ^ *4^ ^fera ^ cq ap 

B C«I ^*Rf f?C^'SRf^ srtC5p I P f5r^? Jlipta*W =Fa I 

i ^ i ca*R Piffefe *nR capita '4'*i»{ ^fa 

'5TO cat^ f^S aa^i caai f^fe ^ija 'sraar^ \ 
i* 1 ’ia*Min:B^ a?R oal 
*ppta*M 1^ ^ 1 

>8 1 '|fa, ^5F5l *«a*> '?%[ aaf^-oa^ aqial cfreal wr^i 
f^i^affe Rf%^ aa I 



* 

I -iiii '®75rR^ c?r^n 

’$T5TC^ STiff^aff (Concurrent) I 

i I c^ ?(t^ f%iiiij5! 3r«tif^*^ « 

I 

[ The perpendiculars to the sides of a. triangle at the 
middle points are concurrent ] 

ABC ■iPpfS flTf^l 
L, N « M BC, 

AB « AC? 

.LS « MS ^f5 5TO 
?«fiaK^ BC « AC? 

^®r? '^TiT^ ®55t?i 

S »1?**1? 

^f?51 I 

NS C?T?t ?f? 1 
!2nrt*l ?f%3 ^c? C? N S, AB? ^*t? i 
«W*I T SA, SB, sc C?t?t ^? I 

SL.S, CLS ^IB? ?c?t 
BL-CL, L-S ?l^, 

^?; L BLS- L CLS ; (SC^^fB 
BS-CS. 

*5??;? «K?, AMS, CMS %s^ 4^ '2Wf¥® ^ i?, 

AS-CS. 

.'. AS - BS. 




i'air 1SR#W1 

ANS, BNs n:»(i 

AN- BN, 

AS-BS 
lilTN NS ’TW?r‘l ^ ; 

/. /ANS-ZBNS, 

c^*l, 

(5^ ’RC^TC'RT *1^, 

NS, AB? N'fl 9ra I 

^ ^T?1?1 I 

[ The perpendiculars to the aides of ev triangle from th©^ 
opposite Tertices are concurrent* ] 

ABC f^'Sf Z 

A, B, C#:^AD, BE, CF 
fWB *W BC, CA AB 

em*\ « AD, 

BE, CF »Rf^l 

A, B, C %1 ZY, XZ « XY 1%5ffS Cil«l1 ^i^taFC^l 

BC, C A « ABi[^%1 ^ I ^ ^ XYZ' 

fai^sffB ( 

atai'M! ABCY ACBZ ^ 

.'. AY-BC-AZ? 

A, zY'iiir swjf^f I 








*it7 c^ b <6 c, ^^ttafc*! zx 'e XY'S? 

AD, BC? ^ »1*11^ »ra5I 

C^RTI ZY'fi?! I 5J!11 inn c^ B E « C F 

*WlaFCT[ ZX « XY'il^I ^*t?l 5R I 

ZYX AD, BE « CF 

SIYSIC^T I 

.*. AD, BE, CF I 

« I i4i^|& fSr^r.^? i^irjsn f^(& i in’?? 

<2lWj4llJc<l> '©tc^ f^'®^ 

[ The three medians of a triangle are concurrent and this 
common point divides each of the medians into two parts of 
which the part nearer the vertex is double the other. ] 

ABC BM '« CN 

^I«a^ G I AG 

C^lt BC ^ *1^ ^3 1 

BCC^ O =^5] I 

iSJ'jn 4li|(.'« €3, AO ^T3 

wri I 

*«w*t: B NC3 Jiifra?rt?i ^xa bh ''tfro ^ni \ 

AO Sift'S ^ AOISP H ftl^ C^ff spftsi I 

CH esrf^t 3^ t 

*> 

*w*i : ABH fe|caf AB3 N ft^l NG, 

.*. G, AH43 


t< 






'«rprnr, m « g ac « ah47 

.*. MG ’Jll BM, CHiil? i 

BGCH ; 

■^, *fir^ 

A O, BC^ 

'^«fK AO, ABC SWTsn I 

BM, CN « AO, G 

«rr^, AG-2GO, BG=2GM, CG -■2 gN 1 
TR*1, AG-GH-2GO I 

^ *rt!:5 C^l 

SG-2GMCG-2GN. 

»(^S311 f^5R ustnrtsf^ 'eac^® (centroid) 

^ ) ^^IKR G I 

8 I C¥K*(K 5n#*f«5F 

[ The bisectors of the aiipflos of a triangb are concurrent* ] 

A 

ABC ABC, 

AC B ^f6?I 
Bi, Cl, I *Rr»ra 

1 Al ’F? 

Al, -iBACS 

\ BC, CA « AB^^T^ ru IM « IN 








: BNI, BLl ?K«0 

ZIBN- ZIBL (isi^SltSra), 
ii INB - i IL.B (aW«P >5^ 
aiTv IB ’lT*fra‘l ’ll? i 

.-. IN-IL. 

ai^»I CMI, CLI fillet'5?1 iSTitrf^ ^ (?I IM —IL ; 

/. IN-IM. 

ai’W, AN I, AMI ^ fargCSRT TlCtn 

AI »rW5*l 'flTs IN-IM J 

.*. ’iirpststr^ *r*d''r i 

/. Z.IAN=ZIAM 

AI,BAc?( 5 

Al, Bl, Cl 1 1 

I ABC ^ I ft*?, i 

IL-IM-IN. 

e \ 'Q 

[ The bisectors of two exterior angles of a triangle and the 
bisector of the third interior angle aro concurrent. ] 

ABCa|^fe|Wl AB « 

AC *Tt^f D « E 

I 

DBC, ECB »R- 

fwfts® ^?r I »R%'a^ o ft^ 

ftftsi I AO CTf-n *1*^ I 

<SRt*l ^ftra (R AO, 

Z BACi:*F I 


A. 




i8% c2ft?Tpt^ SflTf^ 

o og, ok, oh 

^ I 

«W*! : BOG, BOK 5(C^1J 

Z. GBO- Z KBO i 

Z BG O - Z BKO (’FT^'i, 5151?:W) 

BO i 

.*. ^t6 »prr^ I 

A OG-OK. 

^!C*I COH, COK 

OH-OK; 

OG-OH-OK. 

’«rr=;t3. AOG, AOH *|SK’F1% faT?^ ’tC^ 

GO - HO, AO ^fcnr*! ^ i 

A JIITR 1 

A Z GAO-ZHAO. 

A AO. Z BACiT 

3ptft4r'5’F O I 

(iS») 

[ f5rf% ] 

SI ABC'iPFfS t D, AC ^ SD 

^5 1 ilR BD -i AC ^f?l ^?C51 <Sim ^ Z ABC ^^18 
I 

1 fapfp^ff ^tf8 sisflsil ^Ptfjr ^51 ^ 





iS'a 


« i 5Tsn:^ 5^ *(f^5ijcerfl 

Ti*rif^^ "sif?^ 5nj5T c^^ri «rf%^sr? 'Btcif c¥?i ’PTf^r i 

[ In a npht-aiipfled trlan^lt! the strai^^ht line joining- the 
-middle point of the hypotenuse to the opposite an^rnlar point 
IS equal to half the hypotenuse, ) 

ABC 1%?^ i 

ABC C^«f^ 

AC 'sd%^ I 

isrsrt*! c? B 

AC?I ’I*(lf^ D *1^ ■atfrs 
AC^ TfsttH I 

AB »RT9! SJtflir B ABD C^‘t!5 CAB »!srt^I 

"^Ft^srl ^IBtI SI'S ; HW ^ BD, ACC^ D 

■^#*1 I 



<2W*|: Z.ABD-£DAB 
.*. AD-DB 
i ABC* Z SAC+i ACB 
ZDBC-^BCD 
.•. SD-CD 
AD - 0 D - CD 

.'. BD-iAC BD, AC? sptf^ I 

8 I -2t*lM 7?, f^TsCW? f^? ^17 5F? « >^- 

'|f^® C?rt«| ^^f5? 

WRt 51TTR! 

■*tf7%srRr f^-F^<i|tv"f 'stc'i'^ I 





)sa 


'!>! 

ferfS 51? (?rfipF5i f^gf^ c^-crt^f 

^^1^ ^*iir *tf^ 5TC?ii *wir i 

<) I ABC la’pfS 5r*tf?5T^ farfsi (AB = AC), Z.ABC 
« Z. ACB BD « CE ^nn 1 (Sim 

c?, D « E5 *Ri5i (3i«ri Bc? »if?,'5 *nrr«irt»i i 

V1 5it? fsr^ vii^l 'ffira (iiT^ ^5twiir 

^ffsRT CTtm C^ 'SRf?'® ^tc5! 

5F? W C? ftPf^ *tf?^ I 

J» t ABC fas^ AB>AC. D « E ?«rtaK? AB « 
AC? BE, CD I '2plt*l ?f? BE>CD. 

i » 1 iSim ^ c?i f%^caf3 ^ 

?f%5i (£|^ f^af ^■».*ra ^ I 

i i l ABC BAC CTT*ffB TO ; A BC 

?!?? D ^ I <Sim ^ CT, AD> DC. 

i^.1 ABCD I E'S F ?«naFC? AB « DC? 

5ts(jf^.t EF ^ ?f? EF, AB DC? (SirapffS? 

^*1? 51? 3(5, ^$1^1 #151 AD, BC? >m 1 

i'S I (SW*! ^F? c?, £:?-c?rtJr sif^caf? f?m .^• 

S^'ra? *lf?^ 'siC^aFI fT®? 1 

> 8 I F^'caf? *CT (a?^ f?^f?H? m, ?f^ 

*^^1^? n^i.'gii ’T?^ Jilt'S*! I 

^ <t 1 C^ *TfVl?)f<C.^? C?-C?Tit C?^r??r «a^ 

SRIst C??) fetfm ^ f?^ f?*lf^5 c«f\R^ 1^ ^1? 

^?? i!}^ 5|? ^ I film T? C? C?fW £^ ^ 51? 

'51??fC*W 5('tv|l«f?C4? '5Rpl!t »f?5l C?m 

fe*r? »I? ^^fe? COt^t 'Ol 1%5t^pR5l? jptR I 





( Area ) 

i I CTf^ ^nK'4i ’R^?! (mnra *if^vrt‘n;^ C^raiw 
^ ^9! 1 

\ 1 C^ '‘lf^‘1 ’Pflra ^C9I Pit Wtffu 
TfpRr >ift^ '59Rt ^rac'® ^ I ■t ?rrl% 

^ ?rTi^ 'Tt^ ^ ^ ^ ^9Rr ^■51 f^ ^ i 

?rtf*ICT ?tft "^1 ^a^faj (unit) ^ ^ I 

cjpR c^ ^Nr^rtf^ c^tc^f, i tf^g irtr ^5ftrTc^ 

5it?ri -iPicv* ’Ttf^,« ^itf^ ^tpt, ^ tl^ I 

ftf%a at^*i <5^ ^fn? ftf^ ifM 1 tf^ 
t^%5j CT hf!:^ TiT^ ^rrt ft ftcsf 'sWf irr*! 
12 wt|? «il^ I 

'O I tT41*r(.®15i ^Isc.'ffl C9|t|9t, ^5tft7 

(.<?(•( (.-jpjiv®! ortt-'s I Pl-c<p|»( (.Tiii*r»ii.<pt '“‘<1^ 9rs?1 ; 

’IfifTW tf^. ft, ’if^ fK c?^ ^ 

'«ifft® cwF^icT c'Mifwa 'Hfmn f?n 1 

^■>t(.T(.iflfi C^3j*|wi? C^l[ 

w*i ‘gfM ff I 



% 


18 b- aOtfstf^ 

C ^1 ) C^-C^ Tl^c^ *ftf*F (base) 

'fft f^*ifl^ 

^ 5W ’if^^*! ’IW^- 

^ ) ^W5l ^1 

^af^ (altitude) ^ ^ I 



'STR'sc^caiff f^^sfi:?ra *tl^ %1 'S*t 

^C®!, '<!S‘PF3I ,■^(5^ I 

ABCD 'oil((\s(,Ti!| ; 

a ^R* ^ lil^" h 

ABC DiT t'»riii*r«i — a x & 

I 

’si<K, '5itww:3i?r c^as^ T b(<[i X 

^si?! ^^(.®T, ^’ft’Fcant CTaf^F®!—X (2f^ 

-(^)* ■’Tl {«|^)* 

'siifi*, £^-:^ >5^ (’^1®, 

ll^^T: ABCD AC.^ DB CT*!? ^ 

"sml, AD, DC ^ AB, BC ’ttnl C?^ c^afa m\ ^ 1 









lil^ i£|?I? 5i;|l««^l(.if|it 3f7;i(X 

[ Parallelograms on the same base and between the same 
;parallels are equal in area. ] 



•ABCD « EBCF BC'6 <£155^ 

■»Wr@^r1^ AF, BC? W 1 

iS|>rt*l C% ABC Dir OTaf’F®! 

■-»IPlt^f^ EBCF'il? (TSfaPi^ I 
cSflfMJ FDC « EAB fiff® 

DC-f?»l?1^ ^ AB 
• Z FDC -'ST®:’^ ^ EAB 

ZDFC“’lf^:'^ ZAEB 
.*. AFDC-AEAB. 

'il’W, ’Piaf <W1I ABCF #1^, 't’rtir AABE « 
AFCD ^ I 

.'. 5rW®fl^ ABCD7 C!®apR 


-’iWiBfinF EBCF'ilir C'paS^ I 







c^saRwr 

ABCD 'ilTs 

ABEF 'srf!r$C^3J <5^^ A S'?! 

^•Rr I 

BE l^tOT? I ABCD 

»rfIW%^ C^*F3I-ABEF ^smraPFCSJII C^JRR 

- AB. BE -'?rfil X ^W'Sl I 
^ I ^ sR'TgflR Jra®! Cil^ ^1l 

farf^f^R 3fHiR I 




PQ « RS *RT9515! (RI«n ABCD '«■ 

EFGH nw^8iw ^*JfC<ra ^<0 XB'eHY^ 

>irtrra%^ ^EFst i 

BYHX ’artwc’paj ^ i X B - HY. 

^ I ^ CAR 

'st^tf^i^ ws^rtsi Ri«it5 ^ *[Rf t 

§»n:^Rr fei xb - hy r s jrh c^^rm ^ ?w,. 

’sra'il^ XB I HY ; .'. POORS. 

'9 I »TsrH 'ifst ’RfJI 

JRfOWW <RW?ClRr 5C<fT 'SRf^ ^TW^rflV'SfsR ’WR I 

^ ' 

[.f^furallelojsrajns on equal bases and between the same- 
’■^‘parallelfl are equiJ in area. 1, 36. 3 






>18 > ) 

fsr^ '6 'SHt«'®t‘®P<il 

'Bpif^ (£1^ ^B6«rf<f*il ?^i, TO ?ti:3T 
c^?R '3srTTO^3i#?i c^^Fc^ru '5ic«r'% i 

[ The area of a trianfi:le is half the area of a rectan#?le on 
the same base and haring the same altitude, 1 



ABC BDEC 1 

'ffir BC,AF. 

C^I AABC5 C’T«BWI«= BDEC '^1^'®- 

c^tara 'stc'T^ i 

<sfllt*l : AF, BCfTS*!?! 5ra, BDAF « FAEC 

AB, BDAF '51t?l^^aifBc?P TOttC?, 

/. A ABF, BDAF 'sitWOTSHai^ ; 

A AFC, FAEC 'SflW’IW'5n:*l> 1 

TO ^f5 fros 

W ^ CW *Ff61I1 cm— 


AABC, BDEC TOSC^Ct^ ^s(pr% I 






afUWs 


i 1 C^3nF»l ^*1? 

tj|^^ 'Stib'itPlft^ 'ilTfS ^i*tNifli.^'j| C^'3nFC?Rr I 

C^^, AABC-i 
BCED ^i?t1p5C^ B C E D- 
BCHG, 

(^scg -it^ 

»i5it??rm c^«ri ^^f5si 3iii(i '=i7f^ ) 

.*. AABC "i »iTWf^ BCHG. 


G D A H E 



fi^cerd 

^[R BC-a,'5^- AF-A ^1 

C’F3f*l'5I-aA. 

.'. AABC“}a/*. 

^<K, 'iiTf5 faricw?' c^shf^i, 'if*!« 'S*W?bi 

i T^m*^:— 

CT35*F?f = ^ X I 

c^fm^ far<?i 

ABC I^IC^ BC) CA, AB 
^ ’MW*! o, b 'fl*t* c i A 
BC? ^®ra AD @W ^1 
*ttH AD “A, BD-d} 

■ CD-*a“d, 


B 



AC®-CD*-AD*-AB*-BD 


* I 


D « 


C 





ito 


.*. &*-a®+2ad-(f®-c*-d* 
2ad-c^+a}-b^, 

. ^ c’+a*-6^ 





C2rtc)*-(c*+ «*-»=)* 
4m*' 


i2n c+c ^ +a* — ^*)(2ac — — g* + 6 *) 

4a“' 

4a* 


(o+i+c){®“ ^’+c){^“<;+«)(*f+5“g) 

4«* 


a+6 + C“2s 

•'. c+a" + + —26*'2 (s —&) 

6 + c —a —(o+6+c) ~2a*-2(s —a) 

b-c+a-{a+b+c)~2c-2{s-c) 

. , , 2«.2(« - a).2(a - 6).2Cs - c) 

* " ■ '^a* 

.'t a® ?i* — 49(3 — «)(a — ii)(3 — c) 

.*. a/i —2 (v/s^a —oX*" ftXs — tf) 

fgjigcont C^'tJPH-^BC.AD-ioA 

—V«(^ “ oKa — i>K3 “ c) 



i«8 

11®'^ ) 

'il^ 5TSft8?rt«T STC^fT 

( «f<t? tSbbVstf^fe ) C^IJ^R 

»r*rt^? I 

[ Tiiai^gles on the same base and between the same 
parallels [hence ot the same altitude) are equal in area* } 



ABC, DBG BC?I S*1?r ‘AT'- 

AD, BCil 5(C^J ( '5PS>4T, 

*Rl=r) I 

■sWi oi, AABC « ADBC5 c^apps? I 

(Sflff^ : ^ EBCF BC 'fPra 

^«T ‘ilTv AD, BC OTt^r^ra 5t!3(I \ 

.'. AABCg EBCF ^Ttm^^aRT CpaW^HT '®n?(V 

ADBC?( C^'SiW- EBCF 'STrt^mara C’^'apFim 
■?f®?rrv C’papFCSl, AABC-ADBC. 

I ’PfM 'f% *iiii«iaH c?«rt^iiw w 

.«Rf^ f®^raf^ (T^iiPiwi I 

[ Trianjfles on equal bases and between the same parallels- 
are equ^ in area, JEuc^ 1- 38, ] 





vOoWf il®», 8<- ) 

TFsrt^ m '5^ 

*1tc< '5Rf^ 55, ®t?1 

5Tsrt^?n;5i^ itctrj i 

[ If two triani^les are equal in area, and stand on the same 
base and on the same side of it, they are between the same 
parallels* ] 



ABC, DBC BC 

5JTtri( I 

eRt*l C^ AD « BC 1 

’R AE, DF ^6p®1 I 

«W«I: ABC cwF?i, bc, ae^t 

DBC C^FIfTR BC, DF'fl? 'STtl^- 

C’JW (TSFS^FCsra 1 

.*, BC, AE?T'siT?raC^—BC, DF^iig 

«rfT$c^ 1 

.*. AE-DF. 

■STWa AE, DF TRmt?! ^ 

'sra'iJ^. AD « EF '5p^f«, BC I 






[ To find tho area of a trapezium* ] 


ABCD ^ 

AD '« BC I AD « 

SC? ??l3ir:? o « b. 

A « D BC?^’1? AE, 

DF ^ 1 

h. AC CTT^f ?? I ^Cfl 

ABCD?C’F3r^-AABC +AADC 

-i BC. AE + i. AD. DF 
— i, 6.A+V«./i 
“ i. A{a+J), 

[ To find the area of a quadrilateral. ] 
ABCD 0'3»'3j%} ?^t? 

AC ^ ^?‘ D "6 B 

DQ 'e BP ^ 51? AC? 

S?? ?? I 

?C? ?? AC, BP « DQ i, 1) « e. 

ABCD 5^1:ir?C'FaW5I-AABC + AADC 
-i AC. BP+i AC. DQ 

-i. Sp+i. &2- 4. i(p+<?) 

-4. ’¥<x(^*1? c«fW 

, 91? ^? (W^PF^I ) 


c 






c^ai^ 

[ To find the area of a rht)iiib\is. ] 


it*v 


AC, BD 
*Ri"»rac^ O C^ff 

^fil 9 i) 

c^ic^ 

siTsttr^ 'TOT, 

ABCD^ C^'spfsi 




c. 


-AABC+AADC 
- |AC X BO + iAC X DO 
-iAC(BO + DO) 

-|AC. BD 

“ '^'npr i 


[ To find the area of any rectilineal fii^ure, ] 

mas^r c^^apsfsi finals ^ 5 ^ 1 % ^ ^ s— 

i I ^a:«FfS ^F%1 ^ fai^- 

<yiPF CSFaR^ I lil’R, C^Hir 

tRsra *151®^ c^aifBi 3(^ I cfapFsi 

f^'fiSRT «J*ft%^ Triangulation ^ I 

^ 1 (Tt 5 i ’¥C' 1 ^ 

9W*rt^ c^ijif5w ’«f^'S! ^ 1 

sfitR Stf*i%w « tai^’«f%?i TW TW c^fapR 



titlr 




^1%n wirfSs c^3t5R nt-ein i 

iTipaitR ■^'fera Field-Book af*n#r ^ 1 

^ ^1% ^R’l (survey) 

(^0 

=??t 1 

^ 1 Iwfcaf? >nrfjr 'siici Rsif 

I 

'® l *1551 mi fef!^5t f% ^5 ^5rf5 faf 

«KFt ’Ff5C5, C(r5T« 1 

8 I *TW«%5f5*ir5If^ ‘C*! 
^f5i:'5 I 

<t 1 tSfFTt*! 5^ C% FfW *1F[F 

*PIlif Fff^ I 

'5» I apTM T%l m'Q, C*[ 5!<^C55 atCOT^ 

D'g^ ^f0C5f ^Ptf^^lfS^ 5'C'9, C*T? wfB I 

*» 1 f%^3f5 c^ 5T5 n5"n5 

5W ^ C>F3iJI>5( ^ I 

I f5(llt^ 51?^ F15l(lpf5 ^VC'IRrF *R5T 

*lfl"fti)L^ JTSff'WRs^ I 

■', >'l;, ^ ^ iiiC!F5 ^ ^ ^SHWCFI ’Sf»rc5ir ^ 5rr55 

, 1 h-i' 

^?tCf5 C5*t*l ?5, ^^51 

aWi ^ CT, fFara*?! *nit^ i 





i« I 5^1^ CTtJT ^ ^ ’5T*0?r 

^ spTt^ I^V-. ^^tCff? "srefC^*! 

^5C^ i2|*iH ^'SI C^ fTsiiv®! ^nif»T I 

i i 1 «prt*i ^ CT *Tro«fe^ c^i'C^T^ 'ii^ ^Dl% ’wif^ 

5W5I c?«rt i 

I c^ ^ c^ WTc^rsH^ 

eg ’Tpegl gra, 

^^lg•^ ^5t^ ’PiH ^ i 

j'O I 5'3^'bafg ggjfg^ggF ggtiiFCsi 

lii’FfB >fW«f^' *rf'egl gt^cg '^g* 'gg'T* c>g?i ggfg 

F^cg 1 

i 8 I cwt^ fe?c^ 'ffg Jigt^r '^•cg fg®^ ^ 

1 -agt^ ^firr® eg ^Ftegg cigf^ ^ggR 

cggf«fg ^tfeg, gstlgg’^gpF ggt^ "afNei 

fg®^ ^fgeg i 

i 6 1 fa!^«(g ^ gf?g ggjf^ ^fgeg egf^F 
gt55g ggtwfg ^ i 

( %sg vs.-r ^ggnigig <2fgM ^ \ ) 

ig* I ggf^ ^ eg-egtg jprR 

gli^gcgg ^gg gg Tffgl ^^(,g, ^Ftegg tgn*f®i g^gf^ g[e^ i 

i g I gggtg faffc^ ggr"? cg-cspist gtg f%gfN ^gg 

gg btl^, egrg^g gteg i 

iv I ggpfg ggi*? cg-eFK '^I’FfS fg^ gflf EffRlUit ^gg 
gg ^^ffgcg^ S^ i egg cgtw g^ gtegf i 





i b I c^-c^ 4^ »Rpr 

owl &tfm;ei, ^ ’rw^lT'ifw »Pirs«tfs'5 ^p%w i 

owl— 

(i) 

(^) 4Tf5 C5^ 

(«) dwft t3[f^ »#5 JROFM 

&W 'Hot, cw« i 

^o I 'srtn'vsc^ai « ^£t^fS >i|iil«Qt4'fl ^ 

‘»Ri-H?r *WPT '5'^ ’prW ^*1? wsjtr ^floi)C§ I 

(fl5(t*l ^ cq, 'srW^SWFnsRT C^anwi ’TW^f^Of?! (TTapH «ic*1«fl 

<ft5iL*«tb! i 01, ^ifc^OIRT (,’Ttii*r^ ^ROiiT 

'STC'W^PS^ I 

^^1 AB '?% ^ »rWW!f«W ABEF ^stlC^ T 

S^ln '5^15 ■']*(f^<lt? ^ \ 

^'OI OFW c^'W R*?, 

*1% FtfirfS ’Risi C?W1 &t%®T *l?l**n5 ®*RI 

(W ^51^ iillW5ItC9| ^IW^RoH '5K*j'0¥^r 

^ i 

^8 I AD, ABC siiTWl I P ^ AD^ 

c^ 1^ "sc^ «tirt»i ^— 

ARAB-APAC, 



ils'i) 

7(30# ^^fcwis CT 

'sqf?^ ^1 ^ ^stn 

»n?1^ 1 

[ In ii right-angled triangle the square described on the 
hypotenuse is equal to the sum of the squares described 
on the other two sides. ] 


O 



ABC Z ACB’I3IC’Fl*i 1 

% 

«RI*I C5l ?¥K AB? S*B[ 

AC, CB^f ^ C*ttW5^?r »R|3f 1 

«W51: AB, AC CB? ^*l?f ^sTIaFCiC ADEB, 

ACGF CBKH ^^«P3( ^ri%« 1 

C AD 5rt BE?r CM ^ ) 

CD, F B <7rf‘r| 5P?[ ) 


11 




I /lACB « ACG afC'SJCT 

BC 'iJ^* CG ^ I 

BAD - wm FAC. 

®®5 *rR< z. CAB c^;tn ^ i 

^ ’RSI ZCAD-W ZIFAB, 

CAD, FAB iWf^ 

c A“ F A, ^ift^c3Rr 
AD ”= AB 

<st^\ /.CAD-^'I® ZFAB ; 

.*. ACAD-AFAB. 

>il^ AM ^TW5C^ « ACAD AD « 

AD, CM^il W I 

AM '5tt^f®W3[ ACAD=?f I 
'STTO?!, GA « AFAB ffii FA « 

^Rt^5Tt31 C?R1 FA, GB^ TOI I 

AM GA, 

4 ^ 

( V ACAD - AFAB, «nirl%« ) 

CE'« AK (Rfif <2PTt‘i ’P^rl *rli c^, 

'sjt^rs:^ BM-^'^rw hb. 

/. JRat AE, G A HB (Rt«PrcsRr 

»nfR I 

'sp^K '®iFs'5t,«m “Hw ^ sitt5) ^*nr 

^^'F5 PrfRW *RH 1 

' ’ I 

^*11:?!^ jp*i C3R1 ^;— 

AB®-BC*+CA’'4 



>*« 


srrrf^ 

AB -*C, BC-ffl CA -% 

■sc^, c’-a’ + t* ; 

cw^ii ?tf*r®® >« ffKf^ f^TiWc^ra* 
Its *i!) fe‘i^irsiB-f*t«rtc'st’RiTC*ra 

^ ’frf^ i 

'®rf^wt?r *?Riili^^^ I ^fB fe't'fT® 

1 — 

(c^sft^n, 'srf*i^ «^Ft^sjmc'i firm 'S^ csrmffB ^rrc^) 

^*i?t ^si^l S'q* 

(=i) fr<(5^iiir^1’Bliim^s *it<srfflr b 

‘^'ijTIJfr® fipxS^S^'v I 

(c^^rm^r '9 '5iT*i^ <^1^ cst^ 'stTc?) 

^f^®i '$mi 

■^5^ « ^3^ ?i3i 5^fB!r ^*i?i 

4 
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<!■ !1;4 irtfstuM a -a^ 

fa[<^csfii T[«tt3FCT 3 « 4 'srf^^sf® 5 ■• ft*Rf3tn 

'f-’tfafl'iTti ’Piis^n 'fifV® sf® 'A? ’ttffe 3, 4 « 5 > 9 ^ 
{6f>^ 5)^ I 






ABC WPT% A ; ABED,^#1^ AB7 f 

BC, CAH^Rm?! #inCKf CtPri ^ C^ BD' 



AABCir ^ Stiffs A'Si 'flu’s'. 

‘^5iT?nr #5 oi^pfS iii^w:? i 

- PtilfS TOt% 

-4J a6+((i“/j)* 

“ 2(ift+rt* -“ 2ff5+6* 

-a*+&*. 










«fc#m sfiif^ 

( itsi** ) 

^ vH^Fife ®<*f^ ’srf^^ 

'srar 'Sffw ^f&?i c^vwcers Jisitit 

t If tho square described on one side of a triangle is equal 
■to the sum of the squares described on the other two sides, 
the angle contained by these sides is a right angle. ] 


6 D 



ABC f^5, tiff? BC? AB « AC? 

^-stCTS Cttt^ftRsra sfilR t 

3wr*i ?f?ra ^fc? c?, c BAC 'ii^ i 

C A? ’prR E F *Bt5t C?^ ®TS I E F'i!? ■ 

FD 'il5Sf& 5l'5 ^ li)??. FD “ AB 3t^ I 

DE C?t<f ?? I 
S(»rf*f : DFE ; 

-'. DE? ®*l? EF « FD? ?'fc^ai?cii? ari'JItR 

- AC '0 A B? ^*1? ?lf!75f3i?Cfl? C?t»|ll<5l 
• B C? fe®l? 

.*. DE-BC. 

BAC, DFE fSr^ ^tfS? W 
CA-EF, AB-FD 
'«?t BC-DE ; 

-•. far?^ »rtc^tsK? »Frf:r i 
-•■ z BAC—ADFE“4’P WTi*) I 





^»r*ftT-iriN wr® 

^l"r ’P^l'fj 

[ To construct a square t’wioe'^ thrice^ four times etc*, hj 
given square* ] 

ox « OY '^tfS WI Cit^l 

^stc^ c^ ! 

ftfwi ^5{i:^c3i?r 

OA ■« OD sy-s ; DA C^^f 
^ 1 DAil 

O B st« i D B C*rT»l ^ i 

DB^ »RR ^rain oc ; dc ' 

DA, DS « DC^ ^^*^35 OA?' 

fe*Rr 'srfr® f^!M, fas'! *6 5^3'“! 1 

«)*ft»l : DA^^OD^ + OA’-aQA” 

□ B--OD»-r OB»-OD = + DA® 

- OD* + 2oA®-BOA® 

DC“-OD*+OC®-OD* + DB“ 

-0D® + 30A’-40A“. 

i; ^'Tcjrg'SnnBi 5 oa®, goa*, 7oa“ Nitf^- 
^(1%^ ^ 1 

,. IWPU^ j OA-1 51!^^ da-./ a, DB--v^s, DC 
—, V 4 ^ Tt fi C1|«ri?BF *(f^ 

’ifT iis'^rrra jj^si ^ ntra i 








i I ‘iwfs SRTSt C?r?rtC5F >iISR ^ ^•c«l ISW C^ 

vii^fS tarf^fe ^ilbfcar'ir ’rpi i 
A B vii^fS (Ta^ri 

R f^l^ I 

A f^=5ra 46*5 JjSlT^ ^j%11 
Z BAC 'srf^ ^ I 

B f^\C^ C^a R 

WClRr -iPFfB ’WR ■^riPiN'''ilTfS ET*1 'srf^ ^ 5 
ACC^ D f^t?5 C^ I D AB5 ^®Rr DE 
ST? 'S#® ^?r I ^ A B ^ C?H1 E ^8^^ 

I 

BD nw ^ I 

'*tirf*l: z E DA - z E AD 46‘ir *15;^ ^?rl> 

.*. DE-AE 

<i|«R R - BD* - BE® + ED“ “ B E® + AE». 

^ t -4^ TRI^r CiT^ftC? ^ 

'*r«iW«T farf?8 ■^ift'TOiir ’RR ^ i 
AB »nr5i c?R1 (fw; r 
fqf^ ( A 

AC »ra ^ ACC®P R 

»RH 

STS I BC ^ ^ t BC? 

C ZCBA?r»WR’Ff^ ZBCD ’®rf^ ^ I 

apR ^ CD, BA (^ BAlC^ D l4*tJCy> 1 

^ AB, D l^^sss I 








«f»rMs i DBC-Z BCD, .’. CD-BDi 

DB^-AD*- CD»-AD® - AC* =-R®. 

'9 I *T?t®T C^T^rtW ‘JPR' ^ "si’d ^ C’Jft 

'sixvvi 'st’RT 'sT's.t-ra i 

AB farf^l »ra5! c?*rt i B 
22^11 STIR Tf%l ^ABC 

A '*?f^ AC ^ 

SCC^ C C^ I BC 

^ C ^ABC?r 

JRR ^%l Z.BCD ^ I ^ CD, ABC^FO 

R-ttsi C^sr 1 ’®T?I ?|C5? AB >tf5I a^l. D 

a|*rf*l : Z, ADC-ZDCB+/, DBC-45° 

•■. ^ACD-45' 

'srS'il^ AD- AC 

/. DB“- DC“-AC* + AD®-2AD». 

8 I «rirM ^ c'l, c^ 

'j'fc^'caRi f^si t 

c i c^ (i) (%) 

'srw ^ OT'TTe I 

's» I ^ (i) c^»t7!?i^T, (^) f^iir^twRr 

=T*lR ^ I 

^ I ABC ; BC ^*Rl M til^fi! 

AB*-BC. BM air>. AC*-BC. CM ( 

■ '^" 4Rt*i CT?rf« R f^srfS i 

b-1 ’Rir^tfr f«|:sRr ^ c-^W fer^ t 

Si? etf^ 'S't - far?^ 

^ f^'vgiqr '^ *Tt5 ««l I 






:>«9 

ec, CA, A0 ^l?!r ^*(?f WSPCJI ox, OY, OZ t^fs Sl^ 

I fiPTt*! ^?{.<i C^ 

AZ‘ + BX“ + CY*-AY* + CX*+BZ*. 
i* I ABC '3Tf& W^t% A 007^*^ 

-A M 5K«r p m f^idB *11^*1 a, fi, c 

pa'•he, 

^ .SfJlpl ^ I- ~ +^-\. [a* - &* +c®.] 

P' c" 

1 ABCD 5^'% 1 ’?l^ 

«r5tr®l C^I, AB' + CD*-BC* + CD*. 

I ABC 'itTf& fWfW I L A W’fT*! 1 D AC^t 
' 'SW'l C^. 

BC^ + AD’-BD’+AC®. 

S'® I ABCD I C?H 

.P 1 (SW'I Cl, PA® + PC*-PB*+PD®. 

i8 1 ABC I LC T'l C^t*l I 

^ff?rS55^ CT, AB*<AC* + BC®. 

i (t 1 §^c!Rr ^(rf5?r*i abc 

•t^aj AB®>AC*+BC*, ^ Z ACB -’ISI C3)m I 
i 'i I ABC t AC- JfSfCspT'l 1 Z A - 60°. 

'(Sprf'l ^fsit's c*t, 

AB-2AC. 

3AB*-4bC* 
mt, BC“-3AC*. 



^V*t ii8^ ) 

fai^csfii 5j^rt=t Civil’S!ffljp 

c^tc*r? ^1^ 5^^ I 

I To describe a parallelograni equal to a ^^iven triangle 
and having one of its angles equal to a given angle, ] 



ABC f^St 'il^* L G 1 

A B C^T C^F2PPC5J?r 

<5^fB C^fT*! ^ G^t *Ptf? I 

'5W5T t BCC^ D iRR’«rfQ'5 ^ 1 D f^P5 Z. G^ 
’RR ^51 CDE C^ ^ I 

A AEF, BCiT ^ I 

C f^*? %l CF, DE? W®? ^ 1 

'51^1 EDGF i 

«W*I i AD (RT»t I 
x£|«R A ADC, AABD 

§?tC(Rr JRR R'ift*. AADC AABC. 

AADC « EC ’RH ^SPSI *^1^^ 

AADC - h- EC ; 

AABC-TRT^rfW EC '£iA\ ZEDC- ZG. C'SRJfl^i^) 


ill 

6^'C^ sjUtst C^?F5TRf*r^.i*l^f& 

[ To draw a triangle equal in area to a given quadri¬ 
lateral* ] 



ABC D I fii 

^fku^ I 

I DB OTfl J 

c f%=^ fen D B? ^fen c E ^ ^?it^ 

AB •^fes sffen E fe^rs frr« i 

DE C^-Sf ^ 1 

^ DAE r#;^ I 

•SiStt*! : DBE« DBC 15f|3T ^|f5 DB'» 

c^ DB, CE? W I 

'si'SJi^j, C^aiTR »1TTP{ I 

spftJT ’i^TPl ftrfSf ^fS3 »ife5 ADAB CJft’t 
ADAE —ABCD. 







I lilTlS CTOSiT ^1*11^ '^ITfB f® 


[ To construct a triangle equal to 
figure. ] 

ABCDE 

■AC, AD CTT^t ^51 I B '6 E %1 
AC '6 AD?r ’Pi?m BG '9 EF 

^F? I CD ^5^ nfCf ?!f^r5 
^^1(3 G « F ifT9 t 

AGF f^i'^ 1 


a given rectilineal 



AG '9 AF csrf’f ^ 1 


AAGC-AABC, 
nil< AACD cqM ^Rl, 

.*. AAGD'-W5 ABCD. 


^tlT, AAFD-AADE ; 


»ra<?I AAGF->nj5r ABCDE. 







c^C3[i( 5i5rt?i c^saj^srf^fwtl 
«tt%® ^f^'« 3j^!:?, •?rt^ c^t*! 

[ To construct a pariillelojf^ani equal in area to a 
Riven rectilineal figure, and having one of its angles equal 
to a given angle* ] 



A BCD iXl^fS Z.X 

I ai?Ff5 JTPTOf^^ 

Wil C^*l X C^®f? ijStR ^tcR 1 


'«tVST: DB (Rf?f ^1 C f^l DB? »W®^rt5I:' 

cs c^tri I ^ ab mi ^?T!j fejTt? s 

m I 

DS (Rt^l I 


DAS-^^m war abcd (jj: 

ADS I^^Cai'ii »T^tt»r APQR *fW«!%Tf5 
Z RAP, Z X1? ’Pttil 1 (ib-«I 

APOR ADS-«d^J^K dm. 

ABCDZRAP-ZX. 
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cq-c^1^ f«Nn ^tf^TTl >il^ 

[To bisect a <iuadrilateral by a straight line drawn 
'through an angular point. ] 



Q C 


ABCD C^tf^ f^’lA ’Hl’i 

c^^fl JlTTfg^fs^ i 

: BD AC C^T| BDC^ P 

»Rf^^2'5 ^ I P l^US AC!( Train PQ CU'Stl Tf?'® 

■T^r I ^1 BCCT Q jra=5P® c^if Tira^i, ao ciit’t T?r i 

^5c,«i, AO, ABCD o^'ij’W&tT ^Sjf^fis'S * 

afirt*!: AP, PC CTTJf T3 I 

AAQC-AAPC 

■■. AABC-AAQC “AABC-AAPC 
TiiH, AABQ-ABCP CTaii 

fk%, ABCP CT3-AABP +ACBP 

-iAABD+^ACBD 
-iABCD ; 

/. A ABO —iABCD 
AO, ABCD SffSCT T%t!SE I 







[ f^«( ] 

i I (?PH fe*RT C^ f^af^T ’PTR *PfW 

4^f5 f^Sf 'SRf^ ^ ! 


[ On a i^iven base to coTistruct a trianjEcle eciuai to a fciven 
trianple^ ] 


DBE 

, FG 'jftl BE 

FGif *1^!^ BC ’HfSin 

('srt^i’sr^ ) i 

DC CJIt’t ^1 E f^%1 CD!l 
TfSim? EA '5[1%^ 



BD ('srr^^ ) A ^rra i 


AC C^rtit \ '^1 ABC fes?f I 

«i*rt*l : ADEC-ADAC ( ^ DC 
cg«rj DC « AE^I 5|C!0 ) I 

fes? nft< ABDC a[t?r 

ADBE-AABC. 


< I c^Ff^T 3Tt?il ^*t5f 'ilTfB f^ 

fwt ^ ^%l I 

[ To biseci a tiiatigle by a staifcht Jins drawn throu^rh a 
given point in one side of it. ] 

ABC fe|af I E ^?ra AB 
faff^l I 

I ABC^ D >R- 

JwR?® ^ I 

CD, CE C’Tt'it ^ I 




11'Si 




* D Ec^r»i5rw?r^f^ DF ^ I bcc^ 

F ^9! 1 EF CTr-sl 1 

'®t^^^EF, AABCW’Prf^^^’^fwfC? I 
«f*rM: AEDF-ADFC, ?^l DF ’ffk '»■ 

DF, EC ^srre? C^ TO I 

^ *itcf A D BF C’lT-si ; 

.*. abef*=abdc, 

BP-DA, 

ABDC- 5 AABC, 

.’. ABEF-iAABC. 

'Sp5v£l^ EF, AABC:^ ’Pl^ratl^ I 

® ! lilTfB felC^ CSFtsT ^ 

'»(i’¥\9 ^f%3l ^nic^ i 

[ To trisect a trianp:le by strai^^ht lines drawn throng:h> 
a ffiveii point on any of its sides. ] 

ABC p ^?nr Bc 

sirtiRr I 

: Bcni D 'a E fiprRj's 

^ 1 

AP C^'»I I O « E %l AP? iRfr? ’Ff??!- 

DF « EH 's#3 ^ 1 

PF « PH ^ ( 

«|3rt»t,f AD, AEC*ff?r^! 

At3Fp-AAFD, ^*1 DF ^*RI « 

TO I 






ABFD C’tT*! ’Rt \ 
ABFP-AABD. 

ACHP-AAEC. 

A ABD, AAEC AABCU >4^- 

( OiC^, BD-DE“ EC ), 

•*. ABFP« ACHP SfUSJC^ AABC7 ; 

.•. '=t^l PFAH-^.AABC, 

'ars^fl^, FP '8 PH, AABCC^ I 

8 1 ^7R i£|^f5 Tlt^ 

>4^ (TPK'R ^ 1 

6 I liiSR i£i^ 1%^ ^ 

»iT;FT C^tl filfHS C^TC't?! 

*WPl5tc^ t 

fjffwfe C^li’RSRT ^C*f ^ I 

^ i ABC ft'IC'^ir BC ^1? ^ I P 

f^=1^5nc5 I AB 45R E 5p© 

^t^tC'5 AEPD-AABC nit!l 1 

br- 1 ABC vD^ffe O ABC? ^niK 

vilSR lil^pfS 1a[^ 'S|t^, CIR »S^ o f?* 5 PS <irtt^ (fl?t, 

^ BC *lf^ WI C?*im( 'SR^'R ^C? I 

> I ?KRr 

(RTi'T? ’isnR 'sni c^tpi f^tfijS 5^1:??? jrIr i 

i • I C?fK 

»IV}%?1? fWfCf Wf ?F? I 
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ii I ^ ^'vTwc.Jw iptw 

«aM5 'strt’srw *?sr ^ \ 

t c^ ‘a^ 'srtirsc'^^i m, 

^ fi'^flfi! TRtJf i 

i« i csiFR fi(^ =^^3 S’f? yg^fB f^B ’Bit3^^:aj3 jrr 

^ 'STR'SCSRI 3nt I 

18 1 laT ^'1 jrpt 'srfTscTai '®i^^ i 

1 tf 1 CTR l3i^^ ^ TRTffl Btrai 

fSrg^fic?? jpftii *wf^ ^ic?f ¥f?t T3 I 

I'b t ^a^fB ‘^Rn ^*13 RPtB ^a^fB 

y!)^ c'fM *aTfB fi^B c^®!? ’TsiR i 

1 ^ I 'a’pfB ffiRT ^n? 'a«F jpiTiT 

lb-1 'sjnr^c'Tsi ‘a^ T^fc?3 »i5fM '^ft3i 'Srr^^ i 

li» I far?^ % %1 W CiT^l Btt^ S : 4 

^’1tc« Ca^JtS I 

I c^-c^ 3((tI^'o 

fwl »W!t C3^ Bt%i TPlRtf^ 3^3 ! 

^I 't 5it^ff«f3^t^F ca-£^ ^ l%l »rff9! «?ri 

^tfinit (i) faWf^ (%) 2 ; 3 ^ ®W ^ I 

I ^ *f?i9ihf^ c*ro53 '?TOPFC9T« »rsrtt 

^Jtt5CWC('«rfV® i 

^'SI ^ ^'csHr ^TOiwc?Rr >1^ 'sftrw^ 

^1 







efsrsi 

> 1 'BTf^rac^ 

ABCD ’®rra^^4K? '®rRr5 ab, 

AD ^sTl ^ ’fflf^ 

^5 ^fsTTs -Ttfesi 'srni-3:^4fB 

^ 1 'sftsrsc^sra ipstw 

AB. AD ^?ri I f%*rfl^ c^t? 

iFi%r« c^afSc^ 1 ^riti, DB c^ ?) 

AC C'^ I 

4^ ^ir»t AB^ ^ AB* (?fi*r( ^ I 

^ I ^i^elK 

^ AB c?r^ ’fcsa ^ _ 

A_ Y o 

^f^l C jr^fS 31^T1 m, f&r -^ B c 

^ C %f5 AB ^ lijr-X 

cg^trfBc^ ^ «t'C>^ (Segments) AC. CBC^ ’5T»t 

^f^ratc^ ^r?nt' C % A B ^ 

■<lt^ ^ ’STs’*! ?f^ «te?t1 ^ 1 

ij{*s to c 'Bni«''N ^ 4Bt %Ts to 

AB CiPrriS C i^v to 'Cl^1%8>5* (diTided 

internally) 4^;. 1to (divided externally) 






*1^ *4? CT 'a(«j'i{a|C^ (internally) 

»iH3I C?«rtf3 C^ipFCSW jprtsi ; AB - AC + CB', 

^:TfaTC< (externally) CiT^ftfS- 

5RR ; AB-AC-CB, 


- - _ ^ 

^ 1 '■Tnsw^f 

# AB ^*RF 

PQ C?MTir wwA 'StT^ 
?5tCv5 PM « QN ^ 

'srf^ ^ ^It^, ^ M 

*lfi5C^*f { Projection ) 
m ^ I 

*11^ 1 « 5l fe® 

MN, AB »:^51 ^ 

PQ »T?r51 Cil^ I 


Q 



am n B: 


^ PQ JRW C3^ C^I- 
(Sft^, ‘(%1 ST« P, AB 
j]?8i cw? ^nsr 9iir 'STc’f 


(), 'S15I ^Ic®l P 
AB?[ ^ 9I? PM 

fifftfi sni%:^ t <£ 

^»W PN^ AB?( ^ 
lp<0*fl^ ^f«LT*t t 


( fpii) 


Q 



{«n fiat) 



itr» 

'OM ^li) 

7m cTsi^ 3n:«fj 

5^15T, 'stf^W (31’»f1 

'« c^^t?! <ai^^ 'si^^ '5('t^^(V^3i'«li\^ 

[ If there be two straifrht lines, one of which is divided int© 
any number of parts, tJie rectajifjle contained by the twe 
lines is equal to the s^um of the rectaiigies contained by 
the undivided line and several parts of the divided line* ] 

Tf3J—+ S + *« + *& + 


A P Q S 



d 

C j 

ha 


kc 

___ 




D M C 


AB A faffti Cit^l 1 *RT, ABCT P « Q 

5J?1 1 TiCfJ AP, PO « 

QB ^l«rtai:W ff, 6 « c‘i)5f5P fW; ^Ce», AB-((i+i+i) 

1 

aWt*! ’pftc® 

'srfw jfc.AB A.AP +’srtiP5 a.pq 

+'smr®*.QB. 






itrS 

: A AD 5Wf6 ^ I 

D AB?f DC '®rf^ I P, Q, B 

AD7 >r?wirN ^%[i WJFi:^ pm, qn, bc '»rf^ i 

fe?T7l DCCT ^^Nscsi M, N « C I 

ignn AD -PM-QN-BC -A-. 

«Sfirt*l t C'VijS AC-C^ AM + C^a PN+C^ OC, 
C^ AC"'®rt^ AB.AD 
-'arR^ AB.* 

— (a + 6+c)Ji: <J|^ -, 

<4^^, C^ra AM -'arf!f® AP.AD 

— AP.fc —a* ^■'1 i 
C^il PN“^rt^i^ PQ.PM 

— 'Sill'S PQ-A-ft* ; 

t'Tlf QC —'®l11® QB.ON 

-«rnr5 OB.* —<?& 1 

.', '^Ho AB.Jk —'®ni^ AP.ft+’^rtl'S PQ.fc 

+^5rtW QB.* 

'* 1 ^, hia+h-\-c) — ka-^-'kb-\-lcc. 



mfw it-* 

^tsr c?[vru >ra5r cihi -ii^? 

^°*f 'sr^if® c?r ^Tg«r^iT 5a 'st^twa 

5Rf^ >nirts( I 

[ If a straight line is divided into two parts, the sqnare on 
the given line is equal to the sum. of the rectangles cou* 
tained by the whole line and. each of the segments. ] 

'5(5iR^ (a +bV=a[a+b}+l?(a+ 6)- 


D M C 

P ABC^ AP « BP 5^ «t‘cn 'sngf^S^ ?Rn 

I 

AP “O PB =• 7) ! 

-Stat*! 51^ 5^^ 

AB*-AP.AB + PB.AB 

'st’iPJI {« + &)•-«(a+ft) + fi(«+M. 

AB5%*Rr ABCD I 

P AD "*11 BC^ »Plt^ PM swfS 

=*F? ^ Dc:^ M I 








i AC-<W3 AM + lT^H PC. 

C^uB AC-'SIW® AB.AD-AB*-(a + J)* "Jlif 
C^3[ AM-'SfWS AP.AD 

-'®riF5 AP.AB-a(a + 6) 

CTfaj PC-'=IT9^ PB.PM 

-^t?r5 PB,AB“o(a + fe) 

AB“-AP.AB + PB.AB 
(a+*)‘”a((i+ &) + /»(«+ S). 

I S'lCI? t;W ^ JWif 

^ 'Sf^l 'Sjsrf*! C?, 

^TSTR t 





iVI- 


^t*) 

>(?I«T C?!^l ^ 'Bf'C*! ^sj^R'O'Q* ?^®T, SRiSt C?!^' 

'st^Ta '5itt»fa '®i^^ 'Bj i s'st'*piij,' 'S[^c*f?f 

^srfv$ k£ia? 'sit^t^r^stsiit' 

[If a straight line is divided internally into two parts, the 
rectangle contained by the whole line and one of the parts is^ 
equal to the sum of the square on that part and the rectangle^ 
contained by the two parts* ] 

a(a^■ &) - a’ + a*. 


(L 

.0 M C 

J 

■siw AB P <s!^x 

AP=a'e fr^ I 

(SW*! C 5 | 

AP.AB-AP* + AP.PB 

o(a + 6 )-B> + ai». 

«W*I : ABl! ^•RI ABCD ^lUlViWJifi! m 
AD “ B C “ B Vi'S ^ t 

P AD ^ BC? PM 

DCOT M f^*rttn Rte 1 









(Sflltfl : AP.AB - AD.AB 

— AM C’^^+PC c^aj 
AM C^-AP,AD-AP®-ct* 

PC C^-BC.BP-AP.PB-a6 
/. AP.AB-AP® + AP.PB 

'5?^, o(« + 6)-a®+o6. 





'S^»f ^ 18 ) 

31^ c^t^ri 'sr^’.’^'etw 
3i5r<st cii’sft^ ^«t?i 

3T3f^ JRtR t 

[ If a stTaif^ht line is divided intornally into two segments, 
the square on the whole line is equal to the sum of the*^ 
squares on the two segments together with twice the rect¬ 
angle contained by those two segments. ] 

'srars’l + 6 )® - a® + 6 » + 2ab, 


ii a P # B 



D if M C 


AB »i?«T CiT^rt!:^ P ^RTl !■ 

stOT '5I^«t AP, PB O « *» ; 

#151 AB“a + ?j fW I 

«W*t 5 f 1 ?C ^5 

AB*-AP® +PB*+2aP.PB 

(a + A)*-a® + fc’ + 2 a.a. 

^mpT I AB?r ABCD ^1 AD' 

AP9 ^ aS *PTRT AE ^ I P « E f^fwl! 






AD 'S AB5 »r>lt^»I PM '8 EF 'STW^ ’?r^f 

•DC « Bcc<® ^^rtapc^i M « F f^*3 ’rf« I 

*15*^ G f^=5ra C^sf I E D = P B - 6. 

(£firf*l : £«F3r AC-C^ AG+C^3r GC + C^® PF 

+ i:^®EM; 

C^® AC “^“sf aB = AB® - (a + fc)* 

C^® AG - ^•!t AP “ AP® = ffl® 

C^® GC “ 5;<!f p B -= PB® “ ?/■■' 

C^® PF-TStra® PB.8F 

AP.PB “oi 

C®!® EM “'Erra® EG.ED 

“ AP.P B “ a6 ®<s“i“ 

.AB'®-AP* + PB ® + 2aP.PB 

(d + ft)® — a®+6®+2«ii. 



* \ 

5f?ffT C?ISftt^ ^ ^C5T 

^ c?i^ ^’t?! '=tf%« ^®ri%^ 

citT^Pirai 'src^fipi 'srtH^TERi ^sitw- 

■CTO?[ ^ ««l I 

[ If a straight Tine is divided externally into two segmej^ts^ 
'the square on the given line is equal to the sum of the 
squares on the two segments diminished by twice the rect- 
^angle contained by the segments. ] 

(a - 6)* - o ’ 4* - 2ab, 



AB ^ Gi^Tfi^F p f^r:^ ^ i 

■SIPI^^J, AP « PB ^lsit3F!:i[ a « fc 

AB — a - i> fW I 

ismt*! c*[, AB* “AP* + PB*-2AP,PB 

«(sp(t, (a —ft)* —a*+ 6 *- 2 o^, 

'ClVSi: APf ^»Rr APMQ *F?f1 AQ 

AB3*mR*F%1 AD *J«I B « D 







WIFW AQ *8 AP5 »T*imt3! BC, DC 

^ I l^tin C f^rfm I laW CD « MQi:=? S « R 

’F?r, C*R DS —OR-PB-6 1 SR Ctft^t ^ k 

Bci^ QM^ N-ii f^ntt?i <n« 1 


«tirt*l: 



SR 

- DQ-CN-Pl 

B-i, 




QN 

— DC - AB — (a 

-b) 




CS 

“ CD + DS—o. 


4^? iliC% 

NR 

— a* 





AC 

— 

AM 

+ C^P3| SO* C^3J 

BM 





* : 

SN. 

C^F3f 

AC 


AB 

- AB*-(a-t)’ 



AM 


AP 

-AP*-a* 

c^par 

SO 


SD 

— pb — PB* 

— 5* 


BM 

—'Bf^^pS 

PB 

NM-PM. PB 



4 

-AP. 

P B ■= o& 


cw 

SN 

-'SJ'WS 

SC 

NR- SC. SR 




- AP. 

PB 

— ai t 


4 

* * 

AB* 

- AP* 

+ PI 

B* -2AP. PB 


'5f<iR1, (a 

-?>)* 

-«* + 

i*-2a5. 




«otf^ 




wr C?J^ "Stf?® ^■jfbiFli ,^^?l 'BTg^W 

fe?^pr<t ^^?PFCeT? <51^^ 'Sltg^miR JRtJT I 

[ The difference of the sf^nares on two straight Hne& 
is equal to the rectangle contained by their sum and 
difference. ] 

’^ai—a' - 6 * - (a+6){a - &). 



AB '6 AP IhIv^ c?wi ^fB?r iii<p[C(.'^ v£i'!!:r \»ii,'9 

^ ^ >5^15^ <2t’ra f^, '®ratf5?i ■a'W f^. 

*IC^ i ^ ’SI^^FCSt o « i f!^ 1 

t2W*l c^i, 

■ AB®-AP“ = (AB+APXAB-AP) 

'Bt'iKI a* - 6 * - (a + i()(a - i). 

: AB « AP? fe*r? ??IapOI ABCD « APFE 


PFc^ ?R^ Dcr® G f^»rt^ wfa i 

?5t^ ED “PB-a-6 'iiw I 


13 










iSf^*| : AB* - AP* — AC AF ^^r»F3{ 

-PC '5rtf$C^+EG 'aitV^C'T3I 
-BC. PB+EF. ED 
-AB, PB+AP. PB. 

-pb(ab + ap) 

“(AB + APXAB-AP) 

'sr^K, a*-b*-U+i»)(a-6). 

I C!pr^ ^ <5[«ri %f«'® ^ ‘'^RTst ^ ’sr*NC"l 

^PPIR ' 5 t*’TO 5 ? ^ 

^ liiTv f^5T«|-f^ a(tnf^ (7r«tt^ 

'STO^WCT^r ’TSttJT I 


( iirv 63 [ ) *■-----B 

(fR) * ^—3 -r ■ 



AB ^ C « D ’«[^!r ^ ^ 

I 1^> f5C3I D f^AB^f ^IWJ fes AB? 

?!%? t 

^sTn 1^, AD. DB -(AC + CD)(CB-CD) 

-(ac+cdXac-cd) 

Cc^n:?^, ad-cb) 
-AC*-CD* 

*«i?\ ^^T•^ffc?, ad.db-(cd+acXcd-cb) 

-(cd+acXcd-ac) 

(wc^, AC-CB) 

-CD*-AC*. 



ist 

(\«) 

i 1 fesi? fr-S’tf^fRf '»lt.«(,H4 ^5tv?|i*t 
ififai^ '6 ^ ;~ 

(i) (2ffl)*-4a*i 

(Si) ( 3 a)» - 9 ffl* ; 

(«) (ja)*-Ja*. 

A, I f^c3?r f1w?ff«fr3<T<2m*i *rtfl :— 

(i) {a~h)x— ax — he ; 

(^) {a!+ffl){a: + i»)-=a!®+(a + 6)aj+a6 ; 

’(®) (<r“«)(iK — ft) — as* —(a + S)x+ o9 ; 

( 9 ) {a + &){c4‘rf) = ac+aJ+9c + 9d i 
(.«) {a — bXa~c)‘=a* — aC+he-~abi 
■{<») [a + b + c )*-a* + 9* + c* + 2«9+26e+2m. 


■« I 'si^iE'f Snnra ’sw '9 apn*! ^ :— 

Ci) (a + 3Xa+4)=a* + 7o + l2 i 

.(^) U+ 7 )*-i* + 14 a!+ 49 , 


8 i to 'si^spprt 

; <£r*tM 5 F%I C'^fT’S 
-a, (a+ 6)*+ (0-6)* 

“2a*+26*. 








o ^ 

CTf«?fl 3^ ; aW'l 
CJfstTS C^l, 

(a + by — (a “ by — iab. 

1_^_I 

4» 1 iswi *if^ c?nfti! JRtS' fsif^^ <itc^,. 

'sc^ ■=^’fe^3i^ sf#, »pi1§ii ^’ifl’^- 

^■sfc^c^ "SW t'“r ’JTC’T^I t 

«» 1 ABC ; AY v£l^ »RIS1 C?r«n 

(>) ^ *n (^) feKI ^^51 ; ^(*ft*l :*Ft^- 

C^We «, 

sFRratr^, 

AY=-AC’- BY.YC. 

■'srt?! ’Pfst ^3^1 

AY* - AC* + B Y.YC. ( PappiiB(«RI «lfeB5l ) 

ABC fisj'^'w 
AB-AC. 

A BC3I ^*Rf AX ‘^WfiJ ^ ^ ; 
'«I^AB’-AX’ + BXS 
4^* AY* - AX* + YX *, '5fi:?t ^5t»ra (• 









n 5tfw AB a, b, c, d et^ 

SI'S?!! i2Prt®l 

(i) «rtlF®W3i AC.BD-'^ltirSC'SFir AB.CD+'®rTTr$C^ 
AD.BC ; 

W AD® + BC'~AC’ + BD^ + 3AB.CD ( 

(*) AC® + BD*-AB*+CD® + -MD.BC. 

& t AB, X ^ 5rn:T, 

^ CtfflTf'Q Oi, AB““ AX“ + XB = + 2aX.XB. 

i® I AB X 1 

c^f«r=^Y*i4^ ay.yb-sax* 

^51 «(tr«P, ^ srsff'l SR CSf, AY-=2AB. 

RSThOT ssrfu^CifCg^ f^.ge| ■acsr^l 7F«f^ ^ I 

■‘H. 

{/j - by - fl* +&= - 3 rti 'fit ^ sjicl ^ ( 

I ’ll? C’PR ’Rfsi AB, C?T? Y 3?^ 

STTC^, 'il?* X ^ ?spr Cspfl AB? R, SSC? 

fiW*! ’FtWl Cffsrt'9 Oi, 'Sltmw AY.YB? Y JR 

X sTTfspr?, 1 

“2 / 

i'S 1 '?^T9ifr ^t^rvo Of^'e c?, ab ’if? q 
«IS8f?5«! ^ sflCSF, ?fC? AQ* + QB*<a? ^RrH Q ?Sf? 

A B *11^ '$SR f%?5C1 ?ff^C® 

<iflf^? I 



(~*) * ^ m ’P? I 



i 9 ^ 

^*rrm (^li^) 

^ ^?T<J ^ ^’tii 

<rf?'«’5rari&?i 'sf^g??®' 

^ 5!5rf^ >l3r|fl I 

[In an obtuse-aii^^lod iriaoKlo. the square on the side 
opposite the obtuse aujrlo is equxil to the sum of the squares 
on the sides containing the obtuse angle together with twice 
the rectangle contained by one of those sides and the projec- 
ton of the other side upon it ] 



ABC fai^c^ ^ C c^*! l 

A BC AD 51^ BC? 

I 'St^ CD, BC? ^*t? CA? I 

iSfsrM Tiro CT, AB*-BC’ + CA*+aBC,CD. 


('SW 1 fen;) 


: BD, BC « CD? C?rT|^^ 

.'. SD*-BC* + CD*+2BC.CD. 
fe«? DA* cm ^? I 

BD*+DA’-BC’+CD*+DA'+2BC.CD. 
BD’ + DA‘-Ae‘ 


>11?; CD* + DA*-CA' 


[ Z. D 


.*. ab“-bc*+ca*+2bc.cd. 



So-r ^ 15 * ) 




'ET'^^ ?rt^ cMi:^ ^Tt? 

>0 ^?i?i 'SI^^ 

'6i1-a*ww-si ^ ’ec'Tsi 'STsr?? >rT5? i 

[111 any trianffle the square on the side opposite the acute 
angle is equal to the sum oi the squares on the other twu 
sides dimiiushed by twice the rectangle contained by one of 
those two sides and the projection of the other upon it. ] 


A 



ABC /. C I 

A BC<I ^ BC ) AD 

^?tsi BCT ^*Rr CA^ 'ElfSC'V’t 

^ CD. 

I 

< 2 W*I 01 , 

AB* = BC* + CA’-2BC.CD. 

fRiJS^ BD, BC 0 CD5 ; 

.*• BD*-BC* + CD’*-2BC,CD. (so»r^> 

^ ♦ttr< DA* ^ I 

bd* + da*-bc*+cd* + da*-2bc.cd. 







BD* + DA* = AS*, 
CD“+DA*~CA’, L D 

.-. AB*-BC' + CA*-2BC.CD. 


'5&»r, 8 '>’*f W^i 



<j) z BcA(r?m 

AB* ■= bc’ + ca*+2bc.cd. (os-r^:) 
<^) L BCA ’rrc^'i 

AB»-BC' + CA'-*. 

(«) L BCA 

AB-*=BC“ + CA*-2BC.CD. (8**I 

51^J C^I L BCA AD, AC^T 

CD^O^tc^i 2BC.CD-0. 

R^5I -Slf^ ^ *rf5l — 

^’RT 'S('W ^ 

jrtS 'sic^ "3^, '3l^TC*ra ’^l '$T^ 

*i«rpiR:*t cvT*l. 

CW ^ i ^ "'ll C’WfS’ ^ ^T53 c^ 

«'sK!fB?r ^5T5 ^*Rr ’srfe^^RT 'sra’f® c*! ’srRrsc^fS 
^ ^ '^sc'RT »i*rfjr i 



8^“f ^WfJ 

'flW f^^CSr-fl c?[-c^1^ '?t^ 

>i3ill, '5ir«r 1pp?i 

^ '«C®Rl >i^ t 

[ The sum of the S(]t.tarcs on any two siifes of a triauglo 
is equal^ to twice the S(]iiare on half the third side together 
with twice tiie square on the median which bisects the third 
•side. ] 



ABC Na^c.'stu bC ^*Rr AD 5i»(nfi I 

fSl^M « AB® +AC“ —2 (bD* + DA*). 

«t3?r«ls Af^l?Jr®BC (5^1 BC ) aE 

^ ADB 'i|^’|51 ^tf,'®t^ ZADC 

^ trt*! ; 

=^^n, ABD f^W, AB^-BD’ + DA® + 2 bD.DE 

(«ir*t ^n;) 

ADC farfC??, AC* - CD® + DA*-2 CD.de 
- BD* + DA*-2BD.DE ■ (os»i^) 

( ot:^, CD - bd ) 





^ c^rfr 

AB’+AC^-2(BD* + DA*). 

I 

•iC^lIWir-mlW (Apollo- 

nins’ Theorem) ^lirsil I 

(^8) 

i 1 »lWsf«WU ^- 

5 ^§cri?r jriji i 

t^Cif? CsI^^nRf S*RI ’srf?^' 

'® ' C9R Tf? bll'nRJn ^*R1 ^ifW^-"6^^C5RE ’RI^, 

^i?r ^•sfc’ftw^RT »Rl& '^IT^ T^K??rw- 
iri^iiiiT ira^t -si^ n-ifusrcai? c^-spR 

P^**] 'Bf^ ] 

8 I ((fl'^'8t< ®’i?r *isi1t^i {^ 'a*!- 

5 f^ 5 T '^f^i 5 i^)'ii>fi(.n?i ^*nr ’r^?! 

5Tf3 aci? JRR I 

I ABCD 'il^ ; O (R-C^' 

(SitMsF?, OA*+OC*-OB® + OD®, 

'll I ABC fas^ i Z. B a Z. C ^ C^ i BE,. 
CF, ^'^tap'Pl AC, AB? ^«Rr 5R®TC< ^ aRM 

BC*-AB.BF + AC.CE. 

S 1 ABC '4’Ft5 fai^, G 'Sl^ 5irc^ i ai^R srr 

GA®+GB* + GC*-s{AB“+BC* + CA®).. 







[ srcvs : wd G c^ i A 

i?i niiw c*rr<t ??tirta5, I '5t*“t-*GA. 'iilfl!!:*i '«rai«^ 

V I ABC faf^ ; BC # P ai?|i»J 

®T?f 'ftir^ ctl niBP —«CP '®C^ fSlRf'l ’Fit, 

mAB = +nAC®-tnBP* + nCP*+(w» + n)AP®. 

A AD, BC^ S*ra 

ara fet^r I 

^’FfB JS[ C’FM, TB 
I vffiRl ^ CT Z.APB 

APB faf-^C^ f^t^Tl /L AP B ^’FfS C’FT't, 

AB®= BP* + AP*-2bP.PD 
TOAB*--=mBP“+«iAP» “2mBP.PD ; 

Apc faf^ r^c^iixd ’pfiRSi, A APC ^ c’rrn, 

AC®-CP* + AP=+2CP.PD 

.*. mAC*“WCP®+MAP*+2fiCP.PD 

— nCP*+nAP®+2mBP. PD 
(V «CP-j?jBP) 

fsrW spfiicsf, Rwn 7 »ab* +«ac* 

“IIBP*+flCP*+(m+K)AP* ■’11^ I 
(£IC*tt?STff^lTtt3Rj (Apollonius) ^5t I Rmi 
Orl^ iSf^^ffB 8 i»t lil’PfB 

«(Cltft ■ ( flt-B-/ ). 






<ii^I^f^f^| 5i;rt^r 

«if%^ 5 ^^ j 




[ To construct a square equal in 
fectan/^le. ] 


area to a cip'en 



ABCD ’a!lir;5C^ 

AE^ fe’ra Li!^ ^ I 

CBCV^ ’tftm 11% F 

%!%(fr'ei 


BF'ii? ’®rriF®;'iF4i| ABCD? *Pt1?T 

[ 


«W*): Fo c?fif ^ I 

'ilH '®rhl\i>W3[ AC - AB.8C 

-AB BE 







-(AO + OB)(Oli-OB) 

”( 0 F + 0 BK 0 F' 0 B) 

( V AO-OE-OF-W^il^") 
-OF*-OB- 

“FB® (V Z FBO »fwn ) 

’T^IR ^ri%l ' 5^16 

JPTW fiTfW I 

*Rl^ ¥r^Hl '5ii<t'®(.'>f3j «ff^ ^ 1 '5f^tr?r 

Jisrw ^ 1 


C^'CTPT 

■'ffsn 511 ^ 1 

HCiT^, ^rWnr^rVS 5^ i 

fkai AB “ 8 i35(i B EC^ 1 >^1^ »(?1 5ft^, 

#: 9 is/ 8 «- J~^,i 
‘il'^* AE — 9 ^5f 1 

'5(«iKAFE jpbi oF'ii’i 

^^8 >»Rf TTk I 





< 2 |«Pnr| afTlf^ 

5RI91 C?I5ITC?J -il^R ^ 'ST?C^ 

c?r v^ 1 ^ 'Jsi’S'sfe ®ft 4 MCTcaifl 

(7*P31?P5T ^?fC’R3ra 51^ 5^ I 

[ To divide a trivcn strai^^ht line inteTnally so that the 
i-ectaiigle contained by the segments may be equal to a 
^iven square ]. 



AB ^ atl 'ilTv FGHK 15rf^ '^Tfbvai I 

: B Ritt® Bc 

ill?Ffg 51^ T5|f^ ^ ( Bg ^ I c 

BA^T ^Rral CDE »i?5t c^rirrf& ’sdrs ^ i 

'srtt'^rafSc^ D « E c^Tf t d « e 

cBs’i^rr«?i5i^%i AB?r^*Rr^tfB ^ c?(*n ®#$ ^i 

A Bir M « N I 

^ ^91 AB, M ’Jl N Ri=5C^ ^SlC^ R'F®' 

.#in:5 1 

(Srsrffl : AM.MB-DM* 



'a^?SC<1, AN.NB-FG*. 






^ 8«r 

TO c?tn:^ 'ii’R ^ '«T?T?^ 

'sw ^ 85^ «iw#® 'srtw^csRj 

(TSrs^R <il?si& ^?fi7>FC^ >Wt5? ) 

[ To divide a given straight line externally so that the 
rectangle contained by the segments may be equal to a- 
given square. ] 



AB ‘iR?. FGHK 

'5WS( : B ^fWl BC 

«rf^Ps ^ I AB'^ Ol^ C^ OC 

'il‘?fi} '*t>J ^ 'SfT^ I A BC^ *n^ 

M "Q N f^’^C'S ifT^ I 

^51 AB, M N f^;:^ 

^5fi||(.$ I 

!St«rM ! AM.MB-NB.BM ( .'. AM-NB) 


“BC» 







5 T^ ^f%i 

«I<C*r ’«Tit (71 ^5I'3T C^’Tl 'Q ^5^ «r°C*f^ 

'Sf^'jf^ ^|g^ir>qs3j- !5|gr ^\C*{^ ®[fT® ^’toTOvil?! 

^T^TR I 

[ To divide a given straight line internally into two parts 
so that the rectangle contained by tho whole and one 
part may be equal to the square on the other part* ] 


9 



AC ^ C?«n t P 

qt^tTOi CA. AP- CP^. 

^Sf; AB-iAC ^pfwl AC^ '5^f8 5W ^1' 

BC OTf’t ^ t 

BC #1^ BAil BD ^tfS^ ^I'S ; 

CD^ 5^7%! CA CP ^tf5?;l 5i«» 

AC p nw \^vs. I 

(Stut*! ; AC-BC®-AB*, 

{ V Z BAC ) 

"(BC+AB)(BC-ab) 

-(bd+dc + ab)(bc-ab> 
-(dc+2ab)cd 



-(CP+AC)CP 
(V CD-CP, 2AB-AC) 

-CP* + AC.CP. 

CA.CP ^ fel 
CA®-CA.CP“CP*, 
CA(CA-CP)“CP* ; 

CA.AP-CP“, 

!F{^551 I casftCTf 

^ ’j’lat cii^ « ^;c*Rr 'srtiTsc^ 'sraj 

^*Br 'S#® ^5fWC!lF!r JpTPT ^ 

inr QSW (medial section) i 

(^<^) 

[ ] 

i I ta^ 5(?^ viiT^^ ^flnrt isj^ptr 

'sT’f c^, »Rar c^ ■« 'srfirsu^. 

'srat 'sr;.c*i7 S’Rt ’nrp[ i 

[ To Jivide a g^iven straight Hne externally into two parts 
such that the rectangle contained by the given line and one 
of the parts may be equal to the square described on the 
other part. ] 



BC—iAB SW t ACC^^^IWl 
^ CD - BC ^ I 
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3 i> 




B ACT B AO-AD T^1 

Ttf5^ 5I« I 

O, ABCT T%tC5, (2W*I TU I 

^ I ABC 'flTfS faf^ 'ilTs A 

AB '6 AC, F '8 E fr-^rai ^t?rtC? 1 BE ^ CF 

^ G C^ TC?r, Sfirf*! Til at, 

(s) AAEF-3AEFG, 

(?) AABC-12AEFG. 

'O ! lilTfS tItC?! 01 

*l1HI«Q-¥f5 £T^5TC®Rr 'SiC'i'T I 

8 i ABC ^Tft ; ^^fft 1. B? *r*tf^'ST L C?r 
JJUf^t^t-^TCT E A fT5^ ^iCTt*ICT D Rf^T® 

tRr I afSTH Til 01, ADE CTt*) ACE CTfC'fit ’PtT^r I 
a ( ABCD ^tIS ; t?T?t AB '8 DC 

tRcsi E Cf'f TfM, '5?' AD « BC ^'55 F I^C® 

1 «RT‘I Tit 01, BCD CTt*! A, E « F CTM f^^?r 

^) JiTfS Secant %1 T^KiRt »r<Tf'«?t t%1 

<3pn &t fi CT lilTfS '^I^* JTTOtRc*?? ctstt 

5^'iff5?t cnrcsRT i 

S 1 iStrH T5 Ot, ’RCTl^ fSr^TCT ’Ptt^ CT3iT®T~ 
RlRt^ i^«f Bt'Jt T^ ^ 1 

V i awM T3 c’f, CT om WtRrcw ’nrrwtr tit 

1^9 »?»(jf^^^fScT Tcs, 'stTi StfrRrasfer jptfwRrs 


1 







'& I >4^ %1 . ’prhsW 

■^^zpsRj »prf^ ^F%ii c?rvi ^ ^911 '?i*Rr 

^ ’Pfw ^%t '^W*! ^ c^, c^rtft c^TfR'qi:^ 

i • 1 >nnsi C^aF^f^ftg ^ flTfW 5jf^ .gsp Jrtfff^«( 
f^*tfr« ^ •sr?!^ <irtt:^, '51^1 ^ara 

*f?f5! c.'^t(|(!J ^jri ^|?it ^j|f^^tf^'5 ^ I 

i i I f^SRT C’SF3ilF?lf^f*f| J)^f5 '!>tlH^t«p3i 

^ I 

I ABC &fC9f?[ T^Cifl O f^=5f5 

AAOB - ABOC-ACOA. 

i-® I ABCD JJiSn 1^1^ AABC- 

:2AADC i AC « BD O %ir5 C^tf 5TO‘l ^ 

•CT, DO-t BD, 

♦ 

i8l ABC imm f^, BCC^ D 

iSRt BD. DC - BC^ 2Wt*l ^ a, 

AD’'-2AC®. 

■>C I ABC 'il<pf5 flFf^; A, B, C 

^*ra AD, BE, CF I 

■sjin*i c^, 

.BC* + CA®-fA 3-2(ABAF + BC,BD + CA,CE). 







ABCD '=rRi'$r^3ni p, vSTv re 

C^*C^T«T ; (ffstt*! ^ CT, 

AR* + BR® + CR® + DR®-4(PA“ + PR»). 

t ABC M I f2r*l1®l ^,, 

AB‘' + BC* + CA®-3(AM® + BM® + CM»). 

I (<1!?# Tf? fWB?r CTf<f- 

»rtit^ fer'9‘t, it'mt ^*Rr? CTf-n’Rfihr 

Ptf^ 'SCl?f ’RPT 1 

i&l ^a’FlB AB, BC, CA, DA E,. 

F, G, H -*1*0!^,^^, aW'1 SRT, 

EG^-FH®-i{AD® + BC®-AB=- CD®). 

I ABC M ’PfRT'Splil V 

P C^'C^Pl r<i^ ST'S!!! 1 Sprt*l "PH, 

AP® + bP“ + CP®-AM® + BM® + CM® + 3MP®-. 






(Circle) 

f^jpF f^rsRf^ <2t*w 1 

'=iH'a Taspfljf^ 

^■fll I ^C5[ vil^^ [^<111^ Jt^»T ^*®1 (2j*I^ 

^liSnRt *( 1 ?T*n "^tl I 

(» ^'51 c^ »!wr c»Fai i4^f5 ?aF (3<rtii ^%iT=rs 
C?, ^1? w? C^m <?i-c^ 

ft*5 *1^ <£11:^ »ra9| 

(Circle) -sin^T | 

(^) I 01 C?N ^ T« 'StTtC?' ’*ff%ft 

(Circe no ference) ?t5l I 

(®) C^® I •tfilf*;’? «:t'«PF 

*l*rl=T, 'Sl^lOF ^ C^® (Centre) ^ | 

(8) ^Il»ltlt'^1 I ^C'57 C^ffl ntT!'ait%'5 

319»l <5^ Sin ^t’lttt'' «? (Badiue). 'JC'S^ l^^’S 
^ ^ 01 ?rB?l *PttJI I 





^ 5 * 

(c) ^Jt®r I (?i *1^ 


f»C^ 

^St^lW ^Jt^ (diameter) l 

?TPi ’fTPTiofIr 

^^=11 

T 5 ’J*®l 

(li) ' 8 T*{^ 5 ^ I c^-fTPr? 
TS ’PtR ^'St’Ci 
^ I ' 5 r*"tc^ 

( Semi-circlc ) ^*11 

^ I ntr<5 ffei i^’FtS 
<?f^ 5 ^?tc 5 I 




C^) I m 

3 ff 5 i ^[us^r c^ 

^ITW^" 'srft^, 

(il^C^iS^S ( Concentric 
circles ) l 

C’PR ’ttC^sI ffell— 

3f^: sty® *n:’p ^ ^fSic»i *(fyl% ^ c^ft^ ’R'St 

1 'BTRTff T5 ’?csi ’ififl 

I c^H <iJi<i5r''* 







(V) ymi 

5rtn s— 

(^) ^ %J(H^ 

(closed) c^3t I (3^1, ^ C<fR 
■^?«i c!r*ri liiT 

i^ir® c^ 5TOr, ^ ^^1^ 

>C^ *fl«l' C^'f I ( *tic^ fM CIK I ) 

(^) »w|ir ^rww-f^S I 

'(Superposition} ?rsrt *r®I ^ I 

iii<pfS?r 'XR(ic®i ^f^rs ct, C'^p-a 

■stTirfSif c^ca? ni%« ?t?T, ^ 

f^ifSnrl I 

(^f) c^Ffq 

'5M^ 5?^ '®c^ f^®5f5 ^’tlapcst 

T%5W. *ll^f« S’W, "^tl «inf^ I 

C^r) ^ ^[055 ’5ir»tw' *ri**ik^ 

•£^ nror ^ I 'A ^ipfNfsfS 

■^1^ ^^Tpfl^fWf5^ »r3< i 

(ig) "3(.'as (.<pa *nW 15^* fe^fRT ’ifqfe 

I 

(5) (Pm '€ ^urmst' cff«^ «nf^ 

I 




^llr 




C&) 5 t*t 1 CT-crr^ 

PH (Arc) ^ 1 

(i») Will C^I-C^ ^ C^lfapF JBt?l 

WJt (Chord) ^ | ^ 5fI1 I 

^ f%5 '8(3F ^ ^1 ^51^ *lf|f?| 

^PPTR ^ 1 

Wlf^fpH (Major Arc) cpife 
%*W*f (Minor Arc) ^ ^ | nW? 
ftcara Bc BAG ^f1^5Tn 

« BKC I 'SfJRt^l FM- 

f^ 5 |^ (Conjugate) ?C?I I 

(5i) t C*|-C^q Sfjl ?^l?F ^ spc? »’ 

cjtf% ^t»tW (Segment of a circle) l 

flfTi « ert '?tin c^i fera abc, 

BKC TStt*! I 

(5^) CWt«l I 

Ptl’Bt R*'I, ??t'® 

*1^ ^f6 >npi CiMI &Ti^ 

oi c^m 'sHcT 

cwt*l (Angle in a 
segment) ^ If? I ( 

cwt*rf5 cipf i) 




K 








(>«) C^ Ji^?I 5^C’1 "aRf^ !:^*t«f^ 

’RlST, (Similar Begmente) ’J^STl ^ I 

(i8) ^W»J1 I '*Rr 

'll 'S(c?Rr Et*i ^ c^dt^ c’nK’? 

(Sector) I 

fejF irnffg! =TRfB i 

(iff) »lf?t5ra f??’? fefi 5|f^ 

^ (CoDcyclic) ^ ^ I 

'si7if^ «m:^, ^Et^Tw ^'5^ 

(Cyclic) ^ 5^( I 






( S 3 mtiraetry) 

C^fi? C?r^j'3FC^ 

*IT<^ Sait ;»1 Tlf^ 5 if |3 3 I^r*vC*I ftRsI 

^ ^ f53lfBc^ C?4rr!l ^»?l *tW i2rf%*T*J ( Symmetrical ) 
^ ^ vij^l Nif OWtfSc^ arf^iftSfl ( Axis of symmetry ) 
^?rl ^ I 

fparfBc^ 5 Ff%?i ^53 *ftcf?r c«t %K ftRsl 

( Corresponding ) f^W i 

feani nK^ 'si'Rf *it<^ 

( Image or Beflection ) ^ I 

31C^ ^ L C^t^T AB TRrsi CilW LM 

5!^ ^ ^ t (a^N LM:^ LM — MN Wl I 

AS ClWN L 


<;^raf5 L , N 

’Rr^ f^?ll rtt^sf 1 TFt^'i, 



LM-MN /LLMB- ^ 

Z'NMB, 

IVt 

B 


cjf«rt^^ at, AB N 

jRT^f (3Prtir >a^ <itc^ -sjcsi^ P(^ >5? c?^ ^i*ni 
1^5 jrf^ fitfire ^) 

I- 


AB snisi CJ<I ^ fpCM atf^ffTfsHlV i 
Lf^N 4lFiPnf I 





«W*I ^ 

(i) c^pR -ijl TO[ c^i'CTR ^^<rnr fe»n mcf 

<sri^ I 

(i) C^ '® 1 ^ f^*tfl^ 

c?r*rR ^ *tn:< «tf%*pi i 

(«) ctitr jRi^<iei ^1 jpRt? fiTfsf *r>#*t'Q!:’p?r 

etfejR I 


®lf«'*il«ij 

i t fg ^Tfi?l?f nttf firf^ t 
ACD O C^ 

AB ^ I 

A eg R*lftl5 OC, OD 

^ ^ «ir, /icoB- 

ZDOB AB 

■‘J'SfGc^ ^ OC, ODiT ®*R ’lfe^iTR‘1, ZCOB 

- L BOD. RRR OC - OD, C D 

f^if9nn I cif^R m c*r, acb ^nrsi^ 

ADB FtC*R '=[^’1 Ir*?? »I%s fsri%j ift^ I 

^ijR AB^r ^ 'iKf aif^ i 

mk<i i w c %l sm '^^’s AB 

^rgjS AB c 7 'srai »ii^ ’=i»m’*i 
D ftTi ’®l7'ai^ 7ttC7 I 



B: 







^c 5 pa^-*r.wiw 5 F 

jpifwRs^ I iifraii fe® AB, a'b' ^ t 



5^^ istf^^rw 'sicR ^f^c5i ^ ■<? ifl^Bsi 


CWT, CJ|-C«FR 5!^-^, ?TWfe ^ ^5 t 

^ c^t ^rfiiTnr ^m *Ttc< 'srraTst, -siRsstfS ^i^sf? 


<£WPr 5 I 

*rrt^ fs^ifS C*ff^*l^ ‘<5|\5gBlJi5g’ 
'.I5t ^Ric,\9 ’TT?!! I 




wri 

r- 

8 «i®) 

C^a C^ 3Rf5f a^rl f%R 

^rt^ !n I 


^rs? c^a ^tirs ^ c^rsft ^ ^ ^ 51? 

TO ^ I 

f A strai^^ht line drawn from the centre of a circle to bisect 
a chord, which is not a diameter, is at ri^yrht angles to the 
chord. 

CoDVersftly, the perpendicular to a chord from the centrt 
'bisects the chord- ] 



^ ABC fSj O C^, '^l^•^ AB ^ 

'50 ^ ; 

(l) ’PiT, OP, ABW TOfC? 1 

■aw ^fitrs c^, op, ab? ^*tir i 

OA, OB C?f1^ I 


4^8 




: *4^ AAOP « ABOPTt 3;c»[I 

I OA-OB ( ). 

AP-BP (^!8Rl) 

'H^’s o p *Tf«(Ki m. i 

/. %|af I 

.*. ^OPA=Z.OPB 

.'. OP, 

ft*tft«aFCT 

^K5[ OP, ABa m I 

C^I OP, ABC«F SFRT ! 

OA, OB ^ I 

(srart*!: >4^ AAOP « A BOP *i5n:^T% i, 

(^F?R 1 )■ 

i /LAPO- Z.BPO, 

'srt^9f OA-'»?f«^ OB, 

OP >rwt?*i ^ ; 

.*. ^ 51 ^ 1 

/. AP-BP 
OP, ABC^ 'TOT I 

i I ^ «ftw I 

^ 1 Wl a*rl CTfil 


nwsn I 





spT o c^ffi, AB »Rm c?r*a 

A 'e B ^ I 

* 

o 


p- B D 

O op, AB? ^*t? «!? %tJf t 

A AP-BP. 

'iRR ?f? AB Wl C??l DC^ C?? 

*111?, AP-DP; BP-DPj ^ 

'spTB? I 

« I c?rR jRtfi <??i c?iR 5i?sii:? jprtvjfa^ 

kR ?? O, ABC ^105? C^ ; 

AB ^0? «fl?fS ^ ifl?; CPjABW 

1 tsPTH 

PC, o 

•I 

fwi W ’FC?l I 

«HfT*l : CP, ABC^SI^SIIR ^ikrtc?, 

CP? C^-C?^ fk? A « B >r!(|B{ '={?f^s 

’^?H, =rsf6? CTO O, A 'e B ’I’lU? ^ fys I 
.*. O, C P? fe*l5 'srk^'5 C^W f?=l 1 
'spifK, CP, ABC ^P8? O? ’W fk(t ipR TO[ 1 
16 



8 ' 0 »[ 

c*rtsrv ^^tw? ^*rT?(«i i^’p 
’pa I 

[ If two circles intersect, the line ioininc; their centres 
bisects the line ioining their points of intersection at rii^ht 
angles. ] 



^ ^ O, ACD O', ECD I "5^^ 

C '8 D I ^ CD ’It'ft^r'l 

«FII I 

N, CD7 5PilfHf ON- O'N ' 

OfirM ; C^C^, ACD 5US O C’FSf '4'^^ N, CD 'WTf^T 

■spljf^, 

.-. ON, CD^^*fir sra I 
4^1 O'N, CDlf ^*Rr sra I 

.*. Z.CNO + ZCNO'-^’I^'I 1 
.-. ON, O'N 4^ ^ C?!^ 1 
OO' »l^ fliti CDC? JPPJFW I 





8 Si 

5Ri. f^Rf^ iRf^ f?^ 
'T^ ^Vx C4<9ml^ Ts^ ^rt^ 

•ntr:? i 

[ There is one circle^ and only one, which passes through 
:ihree given points not in a straight line. ] 



A P ^ 


A, B, C \ 

«WI*1OT, A, B « C f^%1 >5^ « i :'<^<giai t i t 

AB, BC CTt’t I 

PQ, A BC^ R S, BCCV ^RfSlW I 

* 

-»W, AB, BC (Sr^TRl '=T^^ ^ PQ, RS 

’1^3'H JICS? ; 'sraiil^ *17*^ 1 HR ^Rf, 

O m Tsf^ I 

«W«| : PQ, ABC*? ?W®tR HHfWfff® 

A PQifl^ iStC^V f^, A « B 'STTf^ I 

^rr7t7 ^FRtCT RS‘H7 <£lc.'>sj^ B “S C 

'6i<r^'41 







PQ « RS4?i cwfrN=io, f^, 

A, B, c »!5i^?r "spir^ 1 o c^ra ■««(■ oa. 

c^ T5 ^srl^, A, B « c f^%l I 

C*ir^, PQ, RS WI Ciprm -aff 'SfRf 

*ttw (?t^ t^, o '«raf c»lsr A, B « c 

jpi^ 'swRi-i ntc?r Jfj t 

.*. A, B, C %] ’ITII, vin5*l licit ^1 I- 

'«ra^. i t f3 ’W’^ac^F xra c^ ^%^ntcii i- 

[One circle can cut another at two points only. Sue. 3.10-1? 

^*1,151^ T5 ’ri*tw 

^91 f® I 

^Iri ^“i, ^<Kr- 

i I 9Rr9i Rsrt ^ 'ii'Fia-ifla cfif 

*lflffl? St*!!^ ^ 'sr^’l 9p(t^ I 

^ 1 »If9| (3Ptl‘ 

?m C^RSifT^ ^C^ I ‘1? mi ^SU afTtH S*t5 9t? I 
® I ?c^? »PIt«ifflsi Wt-cat?I? ’l*(lf^®f?t?r 5Wf?Pl<« ^ I 

8 I afji ^ ^RP^ac? ’Ptf^srf^ 

•atrsic^ ^ «iiTfB 5utJ| i 

® I ^ *RPMa C^ ^%9I, '5t*I?t 'fliF 

•■ * 

fa-tjra'e espr ^ca, >Sf ^ ^paa »Rpr m 

4*RI 9rt*ft1I*l 5fTRr ^*RI ®W t^'OT 1 (ejr®'ili,»nj| atlTl fiPOT ^)* 







I ^ ^ ii|3¥^ *WT Wt 

^^■nr »i^®i <4^ ^ i^nrt^i 'sr^f^ 

-'^ ^ '®r*l?I 'il^fS f^*^flfll ^*9^ I 

‘i 1 ^ fjii^ f^^Tdfr w®f9i?i c^H? w?’i'*t ^ 1 

[ ^ ^ Wt »W ] 

b* I ^1li*t til=!F ^ «lTJt ^ fsrf^fe Jim 

,c^ *npi tm^im ^rfc^ i '3?fi 'siw t 

t» 1 ifi^fS itrfJt ‘iisl 'fljp ^ 'sppr 

?m I ^ 'spR ^ f 

i« I ir^m %i^ c^R Jifw *tf^ ’rtJs 

^f^<(i ^vfi^r *'H"''iii *i*iM c^r*n few *rs^ 

[ If more thmi two equal straijrht lines can be drawn from 
:a point within a circle to the circumference, that point is the 
-centre. Buc* 3.9J 

[ 5|!R JR O f^. ‘JIJIJ- A, B '« C 

felfB OA-OB-OC, 

*3^ OCT C^ Tf^JTI OA JJItrm'^T^ >ilTf5 TS'®ff^’I'f^ ^ 
A, B « C S?tc^ 1 ^ ^rafS? J#® f5|%l 

•Tt5 O CTS ^ I ] 

i > I -swM Tfei cjfjrt^ cj; CTR ^[CTJT ^ cTa »nr«i 5fl i 
1 >ilTf8 ^ orsjri WC? J tW'»l C^ f^'^5 T%^ ? 
S'® I 5^CT lAT ^ nf^f^ T? I 

i8 I CTR Tt^rralTT c^ «r«f?if^ ttI 'kr 

^ Jfl'll^RW-ff jHTR? 5'5fef CTH 5^ I 





^i:v5i( 7 ^ jnrtu ^1 c^ 3?^ 1- 


c5Fa jRijjjsrfr ^ jppsT 3Rt^ I 

[ Equal chords of a circle are equidistant from the centre,- 

ConverselFj chords which are equidistant from the centre- 
are equal. ] 


A 

B 

3jc5f T?r AB « CD t o ^ 

csp® 

AB « CD? fe*ra Jioffapcil OF « OE 
of -Q OE ^IftTapCTl AB « CD ^C® O? 

5f51, i 

?t?, /^B-CD "SC? «nit*l Tfiira £? 

OF-OE. 



OB, OD I 





OF, A B?! ^'Rt 91^, 

AF-FB 

FB-iAB. 

C»l^*t, ED-iCD, 
l^'S AB-CD ( wn ) ; 

.*. F B - ED () 
OFB, OED vS^ ^ faF^CSRf 

OD ( ), 

FB-ED ( fiTsnf'TS ) 
viint. A OFB - /. OED ; 

.-. OF-OE. 

sfif OF “ OE 

' <2ITIM (R[ AB-CD, 

OB, OD (RTf’t ^ I 
«)ltt»] : OFB « OED 

'Hlvft'jfSf OB —OD, 

OF-OE 
OFB-Z OED; 

.-. iw^ ^f5 } 

.*. FB-ED, 

®t^[ (2jTfT*l ^ FB-iAB iXITn ED-4CD 
»T*ttst’WW W ’i^rfs?; 





84>»f ®!iff) 

C?t^ i^Tt^l ^»(J C^C55 wrt1& 

^ '^m I 

c^Ji ?!:^ wrr? stki c^rf^ 

ci^cwfl ^srf^^p'sn I 

f Of any two choris of a circlo, that which is nearer to the 
centre is greater than one more remote. 

Conversely, the greater of the two chords is nearer to 
the centre than the less. ] 



3jCiT ^ AB '8 CD ^rl j O 

C^af I 

o AB « CD? ??|apcJi of « OE 

51? I 

fiflfl?. 5?C? c?, 

■> OF<OE ^Icsi, AB>CD. 

OB, OD 1 







iS|«rT®l : OF, AB?r ^’RJ 5W ; 

/, AF-FB ; 

^«ifK FB “iAB. 

C5#Si:*t ED-iCD. 

OB —OD, 

.*. OB® - OD® i 
z OFB 

OB’ = OF» + FBS 
OD*-OE* + ED® i 
..% OF’ + FB*-OE® + ED® j 

OF <OE, 

.*. OF’<OE®. 

/. FB® >ED*i 
.*. * F B > E D i 
.-. f^, AB>CD. 

r2|irt«| c^ 

AB>CD 

OF<OE. 

OB, OD ^ I 

^fart*! : srRi «HT'I c^r 

FB - 5aB ED - iCD 

f^AB>CD; FB>E1 

'SJT^, OF* + FB’-OE* + ED* 

FB’>ED’ ( FB>ED ) 
.*. OF*<OE* 

/. OF < OE. 

I ?C^?r ??J1 t 





i) 5 Rl=r ^ 

t ^ ’r %5 T 5 ] 

^ I ^ 3fn *R!"'i?c^ c^ cfjffH '®- 

C¥®-»I*C*rf5?^ JBRT JJTItiT C^ I 

<£W*l ^ ^ ’TlT^ ’RR I 

«j c^ *iir*m *i^rpr ^ ^ c=fr c^ 7%®i 
'6fv*i isntiaKsi '3ii3?r '5)^?!;*! ^fB ’ptPt i 
8 I AB 'iW* AC ^ ; «NI*1 ^ 

A BAC? *Plf^'S^ *RPI (.‘t® I 

<? I psiT’iwj ^ »pfi=f afji ^ srra I 

'!> I c^ 'sre:^ c^ isisR -^rt' 

’®tf^ Pl’^'5 *PIR'^Pq'$ ^ I 

^ ( t'9R ■gt'e's 'ipR i^^fU ^ 

^[t^ *Rr^ (j) irr « (^) sw I 

v I ^ ^ »nn? c^ 'sc’i tkit(R*t 

nRR cJi'fRfR >pTl^?rR c?pri *tr*Rf 

*RR ^1 

.» I ^ ^cs? (R-cTR ^ii3(>1B f%l ^®s!r ‘iRR. 

*t^ (Pt ’Rfsi a^fhjRl ^ ’tR, W ofB C=faf^-T^C*ltflPF 

CsMR »1»||'«4J41, C^j^fB^ I 

i • I ^rf? ^ fs c^if 5n ^ - 

* 

(>)*Rpr am 

^(^WRT <211^ ^ ^ I 







i i I >151111 >|5IR ^ ofm ^r*tw c>fi®i ^ i 
i < 1 5C'8?l OPS 3l1 >tf^:’? C5{-C^ 

*l1lift >1?5i cwi ^51 j «|srM W C^ 'i? 

iSprtufiR! W 

(i) c^fB c*if5 f^si, 

(^) orfe >1^ >Ffk3| C>F55ttft 511 0115 

‘St?:*! >1551 cg^ 51^0 cirfS c^ca cw 

^*ra ^Cll, C>ltf5 «I*Rl1& 55?? I 




( fe3[ ) 


HCJT ??, ACDB 5t?? P C?R f^.(OPR >>1’ feli> 
^??1 P c?til ?f5:'5 1?=l(C*TO ftCiZi) I >ICT ??, O 
C>pa I PA, PB, PC, PD, *if^ *1^ ^ OR PA, O 
C^ffilTt^??! PE'S? ?rtOi? 'S(?f^ ?? OR, 

Z POC> Z POD. 

^ 5^ -SRM ?f?c^ 5^13 c?, ■ 

(i) PA 55^, 

(^) PB ^51551 
‘il?*s(e) PC>PD. 







<SW*I: (i) Poc 

PO+OC>PC 

OC - OA ( ) 

.% PO + OA>PC 
PA>PC. 

PA> C5t-CTt^T ^51 ^ P few 


I 


WsfK PA I 


(^) OPD ) OP4-PD>OD i 

.% OP+PD>OB, PD>PB. 

p <if^R c?-c^ jR5i cir*ri pb ^ra ^ i 
{ f5C3! ) PD + OD > O P ; 

.*. PD + OB>OP ^5ft^>OB + PB ; 

=;y3irr*>, pd>pb 

/. frosit p B ■ 5 : 3 ^ I 


<o) POC, POD fSFffqot 


C^[C^ 


OC-OD, 

■ OP 

. L POC> L POD 
A POPD. 







81*f 'i>R* ) 

C^t^l ^«T(J W'OlWt (?Fl*t- 


[ The angle at the centre of a circle is double of an angle- 
*at the circumference, standing on the same arc. ] 



() ( %^*> feii) (flai) ( ) 

nw AB, ^i!75ir fH i o, Jf ’’pm c^a i msr 
/lAOB « ZACB, AB ElC*Br fe*Rr 

Vf'SlU’TR I 

iSf5rt*l CT Z AOB, Z ACB? f^'S‘1 t 

CO D T? I 

«W*I: OAC ftrfWa ?ic*ll 

oc - oA ( p^ -iiimtsr ^%i )i 

.*. ZOAC-ZOCA; 

A z OAC+Z OCA-2Z OCA 
ZAOD-ZOAC+ZOCA } 

/. ZAOD-2ZOCA} 

ZBOD-2ZOCB. 

v£l«}JT mx, « 'Wl^ fkai 8^^ fkilS 

^5tPRI W ZAOB-2ZACB. 





wiTf^ 


Sti' ) 

jraW I 

;{ Angles in the same segment of a circle are eqoal. 1 



■•^lOT ZACB « ^ADB, ‘il’Ft ACDB 

:C^-(7FR (TW ‘^’s o, i:^ i 

<S}itf'! a L ACB - L ADB. 

AO, BO CTtn I 

■iSjirr*|: C’ra^ Z.AOB « ZACB 'fl’ftFf'I 

•AB? ^ t 

.% iAOB-2iACB, 
ii.AOB-2z.ADB i 
.*. Z. ACS-Z ADB. 

Wl I '®rc*W #?T Z AOB 

^'1 



85»'*r »Ri ) 

^ Cil«(1 §?ni 'ilT^ 

31^1^1 >Rt=( ^'?,<-C^‘1 ^’W 

^ 5tfiif& ?:tw i 

[ It a straight line joining two points subtends equal 
angles at two other points on the same side of it^ the four 
►^points lie on a circle. ] 



’RT, A, B ^ f%=55!;^Rt AB ’I??! 

‘C3^ C '« D 'iRii*l 


Z. ACB - Z. ADB. 


^£Wt*l ’Fftc« (Ft, A, B, C '9 O I 

; A, B *9 C ^ '*(?•( ^ I 

4 

fS l|f? D fwl ifl siCif ^ ^ AD ^'<prl 

■ADCT K (m ! 

KB I 


■«rilt«l: ^ ZACB-ZAKB t>iPFt T3ttc»t'SWR^S^fsral) 

Z.ACB-ZADB (’fflJtl) 

A ZAKB-Z.ADB 


»s* 




^tcspT'i s 

^ «Pi^ I 

A, B "S C f^1 ^ 'ST^gi^ D f^ fwre 

'*T-.UiLlit’ I 'ff’RT ^*1? ‘ii^? *rfr< 

'Bift'S fi'jc.wn ’^t^WK'RT ’IRrI*! 1^[f^ 'lIlR-tfl Wt^- 

•in 'ffira I 





(M^ <i)^p stw, c^- 

c^ ^ ^^<s. lii^psiwtc^r 

^ w^rfc'T?! 5Tsrt5? -m \ 

[ The opposite angles of ari^i^ quadrilateral inscribed in a 

circle are supplementary. ] 

A 

D 


■?F? A B C D 5yf44f6 ^ O ^ 

C^3i I 

■2|5tt*i =Trac^ CV, 

A BAD+ A BCD - ^ W®!'! 

Z. ABC+Z ADC-^ W^tn I 
OB, OD C^’t ^ I 

aWI: s’i’i BCD^ ^ if«twR ’inrRf^ z bad 

-iXPF®^ ZBOD, 
b-t*! BAD^ ^*1? Z BCD 

-i X C^iS^ i2f^ Z BOD, 

.■. Z BAD+Z BCD-ix(z BOD+'St^Z BOD) 

- i X Ftfir’RITm 

— ^ -n*i(.TH I 

'st<K, Z BAD '8 Z BCD ^ PFt*l *Br»Br I 
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48? 

^ /i.ABC'Q iADC CTK'S 

•j^r^Tsr * 


cn-c^ f^’ifhs c?Ft«t 

41*^^ ^5til 5tf^ I 

[ If the opposite angles of a quadrilateral are 9uppleiti6n* 
tary, its vertices are concyclic* ] 



’IW ABCD '3^ '^IT^ ABC « 

ADC CTH^ C^spR-^ W^*! I 

<2t^(t*l C^, A» Bi C| D I 

^ A, B « C %1 'Stf^ ^ 3?^ I 

■SiC^'^, ^ D »?1 ADrV ADCT E 

f<=5c^ cetf I 

EC ^ ^9 i 

(tlllM : liiSR ABCE 13^33 ^fsiHl 

^AEC, ZABC^»r^?Tl 




L ADC, L ABC? (TIRI) 

.*. Z AEGABC 
'5!<T«. CDE far?CBRr ^:cn»!-?5^ ; 

'*['5^^, A, B, C fwl C^ ^ '!5t^ D f^^tT'Q ^ I 

'Sf’fi'!. A, B, C, D ! 

«Pgt. i I ABCD I §<?t?rAB^E 

5^^'$ 5^5? I ^ CTM c B E, Fg^'%f5?r 

f^’lfhs 'swt’5 CW ADC? I 

L CBE + ZCBA-^ »TO?rr*l i 

"5[t?t?, Z ADC+ZCBA-^W?^ ; 

.'. ZCBE +ZCBA-Z ADC 
+ z CBA i *fK»mT!r«l c^*l 
CBA ZCBE-ZADC. 

^ I 'SW*! CT^-9 01, ^ 

5ic,'a ^ini •n i 

^ ABDC 

c^*faf% ’RT'f? »fflR (^®i: ) j 

isft^ ^ ?fst5l ZA+ZD-2JRZ ; 

.*. Z A -e Z D? ‘flT »RR ; 

.'. ’iPit^fwIS (it^sfS =*rf?w>pi[ i 





^88 elCTfnTI 

®l'Si ) 

(1) (7Fl*i ; 

(^) '«ftf'^ c^t«i C^«! V 

(®) ^lif'^ C^ ^»T C^*l I 

[ (1) The atiffle in a semi-circle is a right angle ; 

(2) The angle in a segmerit greater than a semi-circle 
is less than a right angle ; 

(3) The angle in a segment less than a semi'Circle is 
greater than a right angle. ] 



( mx fs®) ( ) (^K(•^ fNi) 

m BACD ^ i O C^a, BAC 


(1) TO ^ BAC ^ 'St<^'5 i (iJt; f^) 

<et3tT*l C^, Z. B AC - I 

<sfarH : BDC ^*1? ^ ff'S'RiTO 

Zl BAC “ ^ X Z BOC 
W% Z BOC = '4^’I?^! i 

A ^ BAC ’JTOT‘1 I 

(O TOMBAC ^*>1, '®rc*W ^ I fsai) 

■ 3?^ (?i zBAC-lfpf (?rt*i i 



^6t 


BAG 

.'. BDC Fl*l, fe’IPn 

•*. ziBoc < >5^ wm 1 

BAC-ixC^F^ L BOC 

^BAC<»a^*RPFt*1 
^'fK Z. B AC - >3^ C^. i 

<'9) ^ BAG fSt•^*t, '*K'W1 C?f& I («r*s f63!) 

«rsrt*i c^ l bag - i 

«W*I: BAG 'srtf'fs c^, 

.'. BDC 1 

/. Z BOO^ TRC^fT*! I 

Z BAC-iXC3Fa^ Z BOC 
••. Z BAC>^’F TC^Ff*! 

'3tsft«. Z BAC I 

i I Tig‘5(.3|<i Jfsrt^ 

^’itT ^ 3(f%T ; 'SHt*! ■^3 cn, 'fi% ml 

1 

^ I. »R!?fTl farF^^T TiTtJi ci^ >ii^ 

'Srf^ ; (SW*! m C^ 'irafS ’Slf^^cw? 

I 

[ Jiwre: 1 ] 

« I }%^cm (.TJ-.'TliT ^ 5!^ S^tCTf^r 

■^*19 ^ ; '2nit‘l ^^(.<1 C^, 

C^ ^Is(,^ I 







8 1 ^ FifirfBcT ^rpi ’it^d 5t1irf6 

'sn^ ^ i isTO*l ^«f*i ?w?8f 

ffl ^ A « B C^ TiT»I l A {^’q:, %1 anraj^ 

^(.'Sfl ®IC*8 '^1^15 <ff^| AM *9 AN ^?f5 '®(f^'S I 

aw^l ^3 C^I, M, B, N f^fWS >3^^ I 

* I c^ (i) '5r«:’f, (^) c^t^t f^t^fwi 

'stf^ «m-»tqt^ ’m^nit fsr% ^ i 

[ 3ICV9 t f^lBcT C^sCS?! »rf^ CJTfff ^ I > 

cif’TrfeT ^ 95t^r) ^ ^7 1 ^ nf^R *9 ^ 

5t*t ii^ftaFcn ^ I ] 

*1 I ^fs f^8 f^\ fwi *5?Pi C5«n '®(f^ 

c^(, '®W5l c?ir ^i:?t} 



FW, C^T*I « Sfjj ^#*Wrtr 

sRt;! (5ii <£?!^ ) ’see c^ >WBT st-n, c^m 
»Wt^l 5Wtff C^T*! wWiJi »l5rt5t I 

[ In equal circles ( ot in the same circle ), arcs which sub¬ 
tend equal angles at the centres are equal* ] 



TJCT ABC « DEF BOC 

EGF *RP^ i 

<2PiT«i c^, *nitst c^t*t ^•ranft bhc Etn 

« EKF *Rt**RI ’WK ' 

«t*rf*i : fS ABCC^ DEF>57 ^ <i|TR 'Sti?! 

C^, O C^ G C^C®! « OB ^IW*(^GE TTWC^IT 

S'l^T JiirMf^ ^ I 

GE-OB ( JTStt^ ^Tf'TW') 

■*• B {^*5. E R^ji 5*1fl I 

CT:^ ^ BOC - 4 EGF (’WRI) 

.*. OC, GF'itfl ^ nf^ I 





wirR[i% 


OC-GF, 

.'. C F ^*151 *rf?C^ f55 

■sra^ BHC « EKF ^ Tftc^ I 

^’ifK BHC FH- EKF Bft I 

C^ ^ ’Pltsi ?c^ att’rtafl ^ 'a*F? ?ra?( 

•K’f 'SRS^ sic^^i ^ i Tf^r^i, ^ ^ptPi 

fS^ ^ I 

'Bt^F. I jRl?? »Rt^l (^1 ‘il^) ^ C*r fT^ ^Rus 

’Rpl C’^t'l ’®t5t?l1 3WW I 

t In equal circles (or in the same circle), i^rcs which sub¬ 
tend equal angles at the circumferencePt are equal, ] 

^105 ^•I’ftt^ feara ABC « DEF ^ 

*tf^^ BAC EOF JRR I 

<2WIBAC'«S EDF JT^ttST^RR C*m 

^Ta^tft BHC « EKF ^RF[ I 

CSC^ TI^IW TOt C^*m BAC 'S EDF 'f? 

CTJSTO WapCiJ BOC « EGF ^ CFft*l ^ d*I’> 

^ c^*! 

'sra'il^ BHC « EKF Ftl ’R-n? »FIt:r I (§*t: 



jPit^ 31*11^1 ( ^ «il^^ ) 3JC«fJ, 5R1^ 3J3rt?? 

*rOt3RT5t C^S’? C¥t®l *PP5t 3131131 I 

[ In equal circles ( or in the same circle ), angles at the 
centres which stand on equal arcs are equal, ] 



ABC « DEF JjsTpi o « G ^?WRr (T^ 

BHC et*I~EKF Ff»l I 

■srUM «, 

CWf /. BOC-:^F®=? Z EGF, 

(2t3lt«l ; ABC DEF ^5W 

^ C^R O, G!f OB, GEir ^*R 1 

•s^'s ^fB sntiR I 

BHC W*1-EKF s:*t 

/. c, F^?r fen? ’if^ I 

.'. OC, GF3 3lf^ f^f^ 1 

Z BO C, Z EGF'il^ >1^ l3lf^ 

Z BOC- Z EGF I 





CT, >3^ t^'Wfi» gt'flS ’IC^ 

®TC^ (StPtffliJ i Tl?l®l, ^ ‘Bt’tCT st?(5 *Rt*t ’RR 

sic^ sFf?in SI'S?!! 'm I 

»jqr. 1 JPIT^ TfsitSf ( ^ ) fTS?! Trc*a, 

'f'QtiwiR ’ifaf^ c^ ’Rt^i i 

t In equal cittiles { or in the same circle ), arigles at the 
circumferences which stand on equal arcs are equal. ] 

fear ifir ABc « def *rR i 

O « G C^, BHC 5f*T—EKF FtT I 

arsTM ’pfK® cn. 

4BAC-’lfir^ iEDF. 

BO, CO, EG '« FG ^ I 

jjsTR >RR fe*ra if'St^RR 

ZBOC,/lEGF rRr"^»RR (^n: %l) 

i BOC - 2 Z,BAC 

C>fW% L EGF-2 1. EOF. 

.*. Z BAC V9 Z EOF epSJW v(Sf^ jptl^ C^cR ^"dR 

»RR ^f%l *1T^ ’RR ) 



ifJtWs 


»Rt5? 5T3rt=l ^ SpiTil ^5rt5! «n ^ fet 

•pR»ppj s^sftiT, ’«' ^<l5tc^ 

>J?ltSl 1 

[ In equal circles, arcs which are cnt ofi by equal chords 
are equal, the maior arc equal to the juaior arc and the 
minor to the minor. ] 


A K 



ABC, KEF JprPt i O G ^^iTfaFCSt 
^^fRI 1 

5[Cit^, affl BC-^J1 EF. 

ais[t«i ^f1%:v5 c^, 

BHC-^*rST*l EOF 

4^•^’stR5T»I BAC-'at%Ft EKF. 

OB, OC, GE, GF ^ I 

«t»TT*!:. OBC « GEF fargsf 

{ OB-GE t’RfiT frWT ) 

OC-GF -J? 

JITv BC - EF C^RPTI) 



BHC Fh-EDF FW 

'srca? 

'sftrRi »piK 

/. *lRft[-''5iC2Rlt *#f^ 

.'. BAG Ffn-'SRf^lS EKF Ffl 

'si«fK “'S|^ I 

'CI9,1 !2W*1 ^ C?I, C^T? ^IT!r 3 ]^ 

=3rs-Ff’#:^ S^luRT cpff^’^ps jpcii: 


D 



X 


ABD AB afn AB 

CD, ABD FT^^ D CFff I 

'2r*tM W, AD BH -a BD Ml ’PIH i 

AD « BD ^ ^ I 
ACD « BCD 

AC-BC 


CD-MM^I 

v£l^; 4 ACD - Z BC D {<S(Cv5IW ^1) 

ACD « BCD ’I^ I 

.*. AD Ftn- RO Mn 1 


« 4 







j[5[t^ 3(5rt7{ jpTt^ jRtsT 

■?f<l"Pt^ 5Rt^ I 

[ In equal circles chords which cut off equal arcs are 
equal. J 


A K 



^Kil^ABC, KEF ^ ira O '« g ?<rtafw 

?[tJr BHC ^*(- EOF 6t»I I 
axi'l (^, BC ^Jl- EF ^11 ! 

OS, OC, GE, GF fS* ^ I 
«f3lT«l : BHC ^n^EDF ^*1, 

.*. ZBOC-Z.EGF. 

OBC 'S GEF 

f OB-GE C JfSTfJf ^ft»rt»r^%1) 

I oc-GF 'Sf ^ 

'' liiqt Z BOC —Z EGF ; 

/. BC'sn-EF am I 





> I C^tiT ?C^« ^ ^»P*tf^?rH 5t*1 ^ ^ 1 

l P C^ firsf CT:*Rf ^*RI ^’F i AB ^n? wn I 
'SW*) ^ PAB+ Z. PBA f3ra«t I 

« I 5C5 ^fsit^ c^ 5Tfn%^:’55 i 

8 I ABC C^ ^'5^r AB, CD SfTl E ^ I 

(2W*) ^ C^ AED, BED flf^ 1 

e I 'J'S A '« B C5f *Ff|st 1 A %1 

♦if^ PAO »Br?I feRI ^ I ^ CT PQ, 

a (?3 ^ Hnr^ »T*rf:i I 

'S» I T5 A >« B c^ff ^F%I I A T^ %1 

fesn •It* PAQ »II«l (3It ^ I '4W‘1 ’R C*I 

BP-BQ. 

*1 I AABC 'S ADEF^'SK^ BC- EF, Z. A- ^ D ; 
■«W*1CT %f® I 

V- I ’FlFT ^RR Flr^RT •Ttf^ 

(2rrvf^:’ivRt^T wi i 

(^) fef!f, ^^51 cat n?rT?i ’RR ?a \ 

i o 1 ?ir^ ^fB 5fTi cf? ^Ffa^i i fiRFi t? ca 

^i^tcfnr ctM tal fsa El*t '^<V tal 

C^FC® c^ I 

'Sjjl fa^rs i iStM ta 

CT ^5Kwa '''3 cttn - ^ '(Tai f|a Rnacaa facatw^ 

atal cafi:® §<^*ra caT*i i 





Si I ABC A'il?r A, B, C £^*RT »f5riWS^ Vimm AP, 
BQ « CR ; i *ff^ *F%1 C*I ^ra ^ 

TO P, Q, R C^ I «1TO TO CT 

POR fJTfCTO C^Kaf" ^ITOFW 

90'-^, 90‘’--|, 90'-^? jpfliT^ I 

i^ I ^fB -^RTTO 9tirett5J TOf^ afU TOI fts 

S'® 1 C^ AB « CD affl ^ E ; 

O ■& CTO[ I 'SPt'l C^ 

^ AOC+ Z.BOC-2j!: AEC, 

is I S*Rr TOv *1TCf TOIL'S 

TOST I 

itti w?»!frlvf?:TOT‘%C5ff1 

I 5^'cwff ( ^r®:^ ^ 

TO1 F^^tTO SMsI^ ^^11 

> *» I farfCTO ^Tf^ai^sra wf^ani <^1^?. ^*Rr 

9w ^%:5i > spisfro <ijt' ^vfB 

Sir' I ta^rfB ^[73 ^$51^; i£W*t TO 

s ■» \ 'BtIB 'Si'sfeil-ira ; arijjq ^ 

stfirfB f^lro TOt'^if^® JiTOt-^ W'q't*! \ 







^ • I '5I^1?lf^ 1^?9I ; <2W^ 

^nr f^irfS -Fti% »w:^*i i 

I :*FPT’Rf^nr? f^^CflRI ffiRT Ol-C^ »if^ 

I ABC ^a^f^:^ a « b f^^tf^s ^5^5 S*l?[ 

AD, B E 51? fer^d ^ j O T?=5ra ^^91 I 
(2^*1 ’F? C?, 

(i) O, E, C, D ; 

(l) A, E, D, B I 

^'O I ftrfC^ {l) 'ff^ *Rr^ »WS(, (%) S^1(.kuj %4- 

»rstH ^c? 1 

^ 8 > "5^ '^ipBf^T^ 91? W'S’fTRI^ I 

^.«-1 ‘^r® ’W®?(T9r ^ ^f6 

*WR^ 1 

^'S» 1 C^t^T ^iTS^ AB ^ItCJRT A « B AP « 

BQ ^ iRT®?fr?i c<r»n ^ ^ i ’f? 

Pa'S ?im I 

^8 1 6'5'f^^ ABCD?I AB-CD j «tTTt*l’F? C^ AD, 

BC^ It 'it?* AC - BD, 

<v I AB fsrf^ W5?r ^ P C?- 

C?fR I iSfJtM ^ C? AP B C^'RT ’TUf^'S^ t^i 

c?‘Hr^i*i *ii<pfiJ fwi <iiit.<i I 





I •nr-^ sTf I 'ffl^;T*i c»i 

«» ] 'Wf3f ’l?”^ JRR I 

«> 1 =f% i%;c^1®i- 

fir?Sr ®I^C5RT ^fSTO*!^ H'fe ^?I I 
■a^ I i2Wi 5f? c^ •sint^c'si'i;®! isiT *tf?Rf? 1 

'O'© 1 AB JtfiiW ^11 B fwl 

*raaT c?j’*ri *tf^ >if^ p « Q t^si i «W“1 

^ C^ PAQ I 

'08 I c^ »t5rf^T? farfcaf? ^fa^Ti ^?h c?wi 

•*il^W^ C5'f I fiPTfl W C^ •g'S'^ 

«<? 1 C^ *T5ICTtW C^IT 4f^V t C% ' I 

■fiPTf'i (?('^ ^*ra '8if%^ ] 

^csr, f?*ift^ ’Ffk^ 1 (3(^«Q) 
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(Tangent) 




*1551 CTR ^ %CS C^ TO 

CW^ (Secant) i CTO fw 

•^fVC’T ^1 ^5(.-q 1 

^ C^ C^lfT # 5fif!?5 (iTK^ c^l 

ajnw TO ^W ^^tiTl *lf?‘t'® 

1 '®5R CWffi? (Tangent) >4^**1 

^ ^ -iR; f^-pF^ "^"f-f^ ( Point of contact) ^ 
2^ I Jftq "pf^^ I ^ 

^ ^ jfi^® nti?r I 



^tCJf PQ «£l^ CffPF 
^ C^ fSW P 'S Q 
c^ I -Sf cfF(^fBc^ ^[f^ 

P ^ 'H^X 

P ft\ ?lt«f1 ?(si, TO Q 
%f& ’ififRi! am P 

iiTfro ‘iiR’s 


WTO P ’if^ fsi:%!l1 I 'SR^IlST 

I ^ "»rt¥6 c^ ^rfar I ifl 

'M<i^lw ciWfS ^f5?r 3i%o iffaf ^^5 jj;3ia 'srt^f i 

^ ^5TO 'HI? c^ f^*?ra c^ 

1 








TO :PO 

iRm?rt5i c^ ^tiTs ^ inrtt?n 

^tc®!:^ I ^ C^lff^W 

3FSW *RT"^<Rr f=r^ 

*ri%«TO t^^c® ♦tf^«r® I 


I ^ftc^ 

i%»t^i f^p^c® c^ ^ jn I ' 


Q 'srsiii^ c^i Ji’M c^r^ *ifirt^ 

. 4 ^ 3^31 1 %?^ ^ ^^ 1 T^ 3rr^tT:?»r 

^5?[ fk^P ^ITOI ’#fTO’ 

CTO f^PjC® C^ TO in 
_ - ^(C®r’'»t*fip ipTi ^ 1 



(liTt f&K) (Ci(*^ f^) 


' *RiTOCip ^3i!t "sf^ f^c® c^ ntrg' ;n 1 

^^Ki( ^ ’is“^<i(.<p p Q c^ ^fertc^ ( ^^p|:I 

' 3 i^fs ^rsc^ '®nir ^ ?f?c® ^ to p *9 o fH 

ap?!’*! f*(<pl^®g ^ t 3I^*R ’SR^ICJ{ 

•T^«tTO 'Bi*Rf ^TOp c^*mT3[ "n< <p1fl?rfcii i 





’srat"^ 'S '^:'®t*f i 

'*1*1^ >5’?# fi7s<r 'Tff^^n 

'sraS*^’^ ( Internal contact ) ^ I 
<m^ c^ T« ^tcni] m’iF '51^'Pi ^c^r 

( f53i) 

'5f|^ vf|31^ ^ ’SJ^ra 'St^fC’F 

^ ^®r?1 ^tc51 \t1^1'C^ 5|f5S"^r^ (External contact) ^ r 
lilts’! c^ w ^ *tT'fW ~»H'c«|!?r N*tft^ '&r«r5(K 
^ ) 

’srf^rt^ PQ Tfirirtc^- 

^tfspin ^ f3^c5i?r 1 ■5if^' ^ ciitfi 

^ ^st^rc^ ^ T3 

>rt*i W "*!#? (Gommou taDgcot) | 

C^Ft^T C^t^ 

C?[^ ^ '51%® 

(Tangent to the circle drawn from that point), 

c^ lii^fB s*^'*r (f%f^, t^srtf^) CTOS? <£jc^ 

CW\^ *ri^CT >Sf CTOI? 

^S'nf ^ wffys (inecribed) ?r%j ^sf%® ?STt ^ 

iSf '(WaifB ?C5? ^ff%%%5 (circuroecribad) tCRF?! 

?? I 







c^ f^'?ip5 '®ff^ ^ 

[ The tanjrent at any point of a circlo is perpendicnlar 
ito the radius through the point. ] 



<2(^tM i:^ PT, OP ^ i 

PTC^ Q V OQ ^ I 

(afirr«i: PT p ^^id, p 

^f®^'pT?r ''t'BT ’T^ '®it^' 

.-. o p ^jW‘t''< o o. 

am ^dn (?l O C^ ^ PT ’#® ST® 

j:g»il fepd ^ o p^ I 

.*. OP, PT?^^l 
,( 'sjei^ PT, OP^ ^ I ) 





i 1 ftrs? ■Tfgfw c^ lij^fB ^rfati 

"i-HV ^Rfi ^ ( 

*rf? P PT, PT' »Rrf ^ PT, 

PT''-fi?r »if^ *r*rf*if^ ; tr*! pt « pt' 

•RT'raCBgfJ sRtci P opt « OPT' C^ 
cqrtll^ «IC^K^ JTO^'t^T ^TSTtif, 

^siWI 1 

'sj^f^rerfS ^ I c^i-c^FK Xfr fwl "^Hbf?- 

-311%^ ^ iPFS %1 I 

[ If A straight Uiie is drawn perpendicular to a tangent' 
to a circle from the point of conta<^tj it passes through the 
centre of that circle, J^uc, 3^ 19, ] 

^ PT^ P R^cm) PO^ 

PO', POiT’lfl^ P 

*Rr^65ff ci[«rft PT? ^"t? i t^ci ^PTs? I 

'si^Jf^'JFT’S « I "*rfc?5? ^*f![ «n 

4Rw, 'Sf sra t 

8 t *lf^ ’WJ’T®- 

fe*i? m 4Qw, ^ jf 1%=^ra "*#!? ^ \ 







c^ 

«if%® ^flnrsT ^5i?ii ten 

c^ c^i ^T^t« I 

1 If two tangents are drawn to a circlo from an external 
point, (i) they are equal, (ii) they subtend equal angles at the 
centre of the circle. ] 



iicji ^ o '5^f5 C^® P 

PT, PQ P « Q f^=qi75 ■n'f 

<pfa I 

OP, OT, OQ t[^ ?F<f I 
iSW*! (71, PT - PQ 

^ TOP-Z OOP. 

«|iFf*l: T PT OT 

^TPrhir I 

.*. Z. OTP - > 5 ^ »!3lCTt*l i 

Z. OQ P - »niI7FT*l I 

viltR OPT, OPQ HCtJ] 

' OT - OQ ( ^*IT< ), 

(TtC^ - O P 

L »i|^t Z. OTP ” Z OOP 
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PT-PQ 

4^(1 ZTOP-ilQOP. 

'BJ9L. I ©?rc5 

^ ^rra 'EC? ^ ^ IP'S? cws ’« ?f5:^ f^? >j*c?tc»i? 

SI?*! C??t? ^*1? >1?^ WS I 

'sni'l S’lC?? ^’1*ttC'fI «wf^ C? OPT 'S OPQ 

*1^?? ; •*< iOPQ""ZOPT. 

c?-c^ -4^(5 

c^srsrra ^f5 ?t^r3 *ttc? i 

iiR ^ ®»ic?? S*tTfc®? fear o c^ '^i?* P 

c^m I 

(Sfsrt'i life's 5^?, p ^c'S '^iTx 

'sjfe® ^fli 5rtv ( 

OP ^ ?ni, ^?‘s OP c?' ?m sit?i ?f» '^i?'f8 '®if^ 

^1 S5l?1 'fSfSC?^ T « Q f?’5C'E C5? I 

PT. PO, OQ 'e OT ^ I 

|2W*I : L OTP « L OOP tSfCSK^ 

'il?f »I?CTI*I I 

^:5?rt‘ PT -s PQ ??r3p:? ?ft?T*i''oT « ooa? sr? i 

.'. PT « PQ, O "»t 4 ^ 1 

• ..«tr?r? OP ?it?ici'? « o (r*F5f?fi^ «- 

1 ■ 

C^FT^ lil'FfB T? P ^ ?!fe4T^ <il?'fB ’1T«?1 

?T? 'it?^ T8 ’i?^3!:^ ^1^? 'srf?!p c^ ^fe's me? srl 

?f^l P ^C3 '5^'Jl? *^4^ Jf ^ »(IT5 ^ ?TS ^n I 


H. .OLiiJ J^, 





<thH ®i>i, ) 

^ ^ifw ^*«Ta <i 

« ^TirsT c?i^tg i 

[ If two circles touch, the point of cofitact lies oa the 
straight line through the centres. ] 



iT^ (^:"^) ('to:"^) 

^ o « o' *Rr*rac^ 

>P I 

«W*I C?, o, o' P '5'^ JJ35I c^wt^i '=r^^ I 

OP, o'p ^ ^ 1 

«f^t*l: ^'5 p *nr^ "^4 ^C7, 

.*. p ^=?fB ’rt«(t3'i "^4^ 'stn:^ i 

SIR ^ TPS smig*i *»i4^ I 

.'. OP, o'p ”<i4f^»fl^t ^ ^W»i'i 

Z TPO '€ z TPO' I 

•'• ^»tN fscs OP, o'p Tsif^r® iii^ 

ilt* OP, o'p 'SI’f *i?t?f Rsn ??R t 

.*, fea5 '51?’^? O, p, o' <ss^ R«rt1t I 

^ c^m 

^rtsTtwIr sRl^iT jrqtsr ^*r' 'S[^:"»t4 ^ 

'sraCiliT Sis^t^^ \ 

^ "44^ <f%R "44^^ ^Ir I 







C^ ^r?J?! ^ '6 lil^ 

^tfflcsr cif c^ ^st5t?l ^«rT3R:5J 

T?Jt‘*K c^T'T^CTra JTsrt^ 511 1 

[ If a straight line touch a circle and froni the point of 
contact a chord be dra^u, the angles which this chord makes 
with the tangent are eqnal to the angles in the alternate 
segments. ] 



HdT ABC ?« B EBF 

'9 (7i-c^ afji BD '«rf^ 1 

c^, 

h 

Z.FBD-'fl^t^ BAD C^l-C^ C^*l‘ 

vfisi* A EBD —'fiTT^ BCD Wf'"r^ C’J-C^Ft ' 

B froi AB ^TP! ^ I DCB ^•tFtC*ra ®*R!- 

, C^-CTR C AD. DC, CB ^ ^ ' 

«W«I: (i) OT^ AB 

.*. Z FBA—t 









'srW3 ADBZ BDA-'il*F’iwr‘1; 

.•. Z BAD+Zl ABD-'S^ WW-.i FBA 

-Z ABD+ Z FBD 
.% Z BAD-Z FBD. 

(Jl) C?C5^ BCD A 

.*. Z BAD+Z BCD-^ 

-ZEBD+ZFBD; 

Z BAD-Z FBD i 
.*. ZBCD-ZEBD. 

1 PQ *ni5i *itcf p f^n^, PA,. 

P B ■nun I AB ^[5* ^ i 'ST?! ^<.01 

ABP ZAPQ-ZABP ?1I, 

i2l'S|t‘1 C^l 

PO, P ABP t 



Hcq PQ', P ^ "1^ i 

/. ZAPQ'-ZABP} 

f%^ Z APQ-Z ABP ( ^^ ) ; 

.‘. ZAPQ'-ZAPQi 

PQ ^ pQf ’■nr^iRi ^*tir *nrt*if%5 pq, P' 

ABP I 







'5)0 n ( ^5fs*'!s^ 'Sl®«> ) 

^ C^ f^FST'S 

CW 'SI?*! 'S»t9'4>- 

c^ 'Bi;*! ^f&?i 'sr^^ srf'irawc^ni t 

[ If two chords of a circle intersect within it> the rectangle 
eontained by the segments of the one is equal to the rect¬ 
angle contained by the segments of the other. ] 



ADBC ^ AB, CD, G I 

«f*lt*t ^fac®l?tw (FI, 'sttlT® AG.GB-'sHiF® CG.GD. 

®ir O (FFS -, AB « CD? OF « OE 

*W '3[f^ 1 AO, OG, OC (FTftl m I 

< 2 farf« 1 ; «ii?® ag.gB“(af + fg){fb-fg) 

-(af-i-fgXaf-fg) 

( V F, AB?«lsfTf% ) 

't*' -AF°"FG® 

- (AF“-t-OF *) - CFG®-I-OF “) 
-AO»-OG® 

( ■•' F ’PKTf'l 1 

(£t5rf*i ?t? c? 

^1?® CG.CD-CO*-OG®-AO*-OG = 

C ) 


'srt?® AG.GB-’=mr5 CG.GD. 






^ SRIST a^ liJSR -^C?! ^rt^tPS 

liic^ '5[?*rsKra 'sr®^ 'sr^rac^ ^*u<ra 

'sr®^ '5itnvic,^w?i 'St?! ?^c=T c?i^1i 

[ If two straight lines cut one another so that the 
rectangle contained by the segments of the one is equal to 
the rectangle contained by the segments of the other, the 
four extremities of the straight lines are concyclic. ] 

F 


AB, CD (rir>il E 

^K'®, «rf?r$ AE. EB “'srfirs CE, ed. 

iWI ^Ffirc® « A, B, C, D 'fl’P I 

«faft«j : A, C, B f^jWI ??( ^T?l D 

mi ^ ^ CDC^ F 'srw? :wif i 

^1 '*mr5 CE. EF -'srf^ AE. EB 

“'51111'$ CE. ED i 

/, EF - ED, ^ ^Pr®*I F « D *R*»Br 

fi[f^ 

'sra^i^, A, c, B f^5fr?f ^ D 

A, B, c, D I 



• ? 5 l f¥llt '5 arf^ I 







c^ m\ ^ ?r^NC»r (7Pt^ 

f^5^cs c^ '®t^ 

^5rt?i^5CT^ «r^?it^ '5i?»t'?cira 'sft^- 

^rsftst; <s(^i ^ 'srta^CT'c^? ^Tt^Rra 
^rs? "'I’^fc^p?! \ 

[ If two chords of a circle, when produced* cut at a point 
outside it* the Tcctan#?le contained by their se^?ments are 
equal ; and each rectantfio Is equal to the square on the 
.tangent from the point of intersection, ] 


T 



ABC^PS?^ ^ AB, CD 
PC^ C^ ^ T?r P PT* 

*»K*p I 

-SPlt'l (?), 

■sitlt^ AP. PB”'«lTr3 CP. PD 

~ AT? ^’I? I 

, .J^ O, ^sf5? C’ra 'S^’s AB '9 CO? ^1? OX '« OF 

i 

'■^(^ 5(? I 

OA, OD, OP '«?• OT C?t^ ^ I 


*fart«l! 'smr® AP.PB-(xp+Ax)(xp-BX) 

“(XP+AX)(XP-AX) 

(v X. AB5^*C(f^) 

- XP» - AX» 

=-(xp» + ox'“)-(ax® + ox“') 

_Qpi_OA® 

(X c^twt 

iscn '2W‘I ’HI ^ C*I, 

'srt5^ CP.PD-OP* —OD“ 

•spfX PT fe’l? 

A PT*-OP*-OT* 

AO-OD-OT, ( ) 

'srt^fS AP. PB-^TW$ CP. PD -PTS ^*Rl 1 

’iTtf AB "9 CD Cil’frH P 

’FH ■®rnr5 AP. PB“'®riw 

CP. DP, ^ A, B, C '9 D I 

«n(t‘l, '*»>■! S^nt^sT 3rt5 I 







'b'owf ) 

c^ >RR 

Opm C^ ^ ^[TS? »lf^ f^fil'® 

my ^<St C^IRT « ^^75? 

^®c^ra “si^ c^«rrt&? 5i’fm3t?i' 

»rat5i m, ^51 c?!^ \ 

t 

[ If from a point outside a circle two straight lines are 
drawn^ one of which cuts the circle and the other meets it; 
and if the rectangle contained by the whole line which cuts 
the circle and the part of it outside the circle is equal to the 
square on the line which meets the circle^ then the line 
which meets the circle is a tangent to it, ] 



ABC p pba « pc wi c^^fB 

^ pa, I'afc? B 'ii^'v PC, c 

'srf^^ AP. PB - PC®, 

■• t£p;t*i T%3 PC, ^rafef 1 

3ICH PD 

C^3f O ; 

OD, OC, OP C^It^f ^ t 



5jTrf^ 




isfarf*l: pc*-«rfir5 AP. PB 

-PD® ( V PD -4^ 

‘£ra*^ PC-PD ) 

poc, POD far?5( ^ 

OC-OD, OP 
«aTs PC-PD; 

^ JptTiT i 

Z.OCP-ZODP 

jpiCSFT'K V PD 

.-. PC, ABC I 


(«•) 

[ ] 

i I <2fP:^ 

^ I ?c«? ^ #:5i, 

JfsCTTajT *ra51 C^nfl =3'3f&iT ^ I 

« I ^ItCJRT isrfps 'S(^ "^rtCT^T 

sRfo C^ am m erc^SJPPt ^ 
#r!t) 

8 I »Hsi (sr^ *Rt'*i?r ^Fflratt? i ^tt,*t4 

"»K ^ c^*Rr 

sjsif^'S’TO W5? C^FCaf ^ I 

ff I 5U3if 01^ -aTSss T%5f 

^ »tst^ — '5[*RI ^ ft’I'at'® I 
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I « fiPTN ^ I 

^ 1 01 ’i’ra ^ c^r^trv 

c^c®5 Ti8iT!r*i«t f^r^ ^ i 

V- I CT =WS f8 OFtH *IHj«jll#I JRR ra^Tfi:^ 

^fft^tora c^ianr fSt^ ^ i 

& I 01 »W5 ^ OFlsT fiilfts ^^IT^ 'fl’F 

fsrf^ >iii5i or«rtc*F "*f4 Tor, ^ i 

ia I C^[ CTf^ liRi ?|^0F C^ 'fff 

■»{4 OFCa? ^ 1 

ii I >if ^psiJ ^*1? 

'Sl*s“t C^ ^ ^ OFC5 J’F W^*! ^*ra I 

+ 

i\ 1 Ts 1 <2i5rW ^ c^, 5c^ oi 

i'® I ^ WS t «W‘! ^ 01 Ol 

3pFffI ml f3!:^F "^K fit03f)OF *» l 4f^[.Si> 

i g I c^ ^ »iTrw *mrit wn srwt ^; «wh ^ 

■C^, '9^C41?I4| 1 

i 9 I »rst%t? fefc^'ir nfsopat, "e *^1^ ow? 

’«W’?N ^ 1 

[ »ICTP5: 'srex^ f^ic^'Fs ^ \ 

*Sr 5r?5foi TCI I ^ "ificTat 

%1-lt^ I] 

S'i I OI-CTT^T IWTI^ 'i)T0 II*| ^ I 

) ^ f ?c^ *ffllTfV^5 ci-ctR 'i»(K'8(.T'ii liiTfS i^frrat i 





1 ^ bf<i- 

"»H^ ^^51, ^ 5m7*w ft<sf5| ^ I 

i& I liis^fB j^fil^ C^i( 3R[SI (^5 

^fflstl ‘Wfi! ^ I i£is*t ^f5 "^iF *1^ j* 

I *lf?^, 1%^ f^ ^ f^;;Tf& jprtJT Pftn 

' STJtM ^ C*l tT*^3i^i 
■^*l<l|(? jWf^ ^*1*15 ^ I 

^ i I C»FT^ fflfwfe (?Fa ^%l ^£|^*1 ^ 'Sf^ 

^ *it^ 'S!^ "l4 ^ t ^£|5*( ^fufs ^ ^ 

I gu55 *traR, 5if^ ^ 6tf^ »r!rf=T 5TCn 

^ I '2^*1 ^ c^, %j “'l’^^^ SiRw 

•lil^fS ^*(3 ^ I 

^'a I C¥ti( fS ^ ^9! I ^ ^7 

C’paf!! ^ I 

^8 1 ^(tcw5 jptR 

i ^ ^?r!f qjfjftc^fr 'stwiw 

jpTt^ I 

^0 1 ^ A fjr5ra"»f^ 

w\ C?W1 ^5? ’Wflf^ B « C "»!4 '«i:«J 

fSPTM^C^, ZBAC-'S^W^t 

^.'i) 1 ^CiSil *!i%f3#$ 5^ cani C^I-CTfst ^ ^ 

C^ C*l PFT*! ^ '®t^ >rj?PF I 

1 C^t^l 3C®?[ OA, OB '^15 RnS I 

PQ, OA, OS P « Q C^if 



Tfflvtii?! tfintti ^ CT, PQ ’Bi?! (3r«ri c^ia 

c^1*l ^c?r 1 

1 iifT ^ps^sfir ^ *t!r^ircT "»K w,. 

t'Tat i£IT^ C?r^lT^ ^p{.^ t 
1 ^ I <1? 

%l *rftR <1% >ii^ 3ra®i fii^n frCT ^ I aPTM ^ CT, 
Gi«rt?i "*p45!f^ *RrM?r >w t 'y ' i rr g t i 

'©• I f^*\[5 ^ t9'3i''t®t!^ '5tf^ (?(, ^^TC'Rf <2{(.'®)i.<P 

'*i*nr Tf?3i I fijirf*! ^ cq, 'stf^- 

'Si \ ?os?t ^ ^ I ej'stW ^ c\- 

«ra ■*!!? <2i75iPF ^ c^Ft® ^5ic^*ra ^ i 

'S^ I 'TT‘n?n^ ^ ^ 

^ri%l A, B n=5p5 ^3. 'Sf'RlfiSc^ C, D f^^- 

AB, CD »fsrt^?!t3! ^ 1 

VS® I ^ ?rg5 >3^ c^fff^f^ isjtspf 

tiW ^ &R ^ I «WH CT, 

OfJl '“t® ’PTfST C^t i 



i£i^ f5 ^ 6U*ti? c^m ^Tf^ I 

i To find the centre of a given circle^ or of a given arc. ] 



^Tf5?l A, B, C C^J-C^ 1%iri5 I 

AB '8 BC C^?t ^1 

AB « BCC^ DE, FG ^ ^ I 

fe^T?1 O CP I 

^5t?1 o c^pat 1 

«W«l: A « B 
DE, 

B « c ^ 

FG. 

'®t^ ^C5t 5TNW O, A, B C 

^ I 


o f^fB cm I 



^iir «IC#WlafTrf^ 

* 

Ft^ 5t3lf^<«'5 1 ?^ r 

I To bisect a ifiven arc. ] 

o 



ADB fsrf^S I 

I 

«W!T : AB CUtlT W C f^=?p5 »Rf^4rf«'5 * 

C AB^I ^"Rf CD 5NlS^*ri%^ ^1 ^ 

D CFH ^ST) 

'®t^| ET*ff6 D f<l^'* I 

«firf«r: AD> DB ipftt’t ^ I 
A « B *piFf ^RT ’r^’ra*i'*t cd, 

.*. AD-BD 

»nTti( «fjl »i*rf=r ’rh «(fs^ 

.'. FW AD-FM BD 
FT^rfS D JRf^^rfa’S I 







«li'' ) 

f^*5E. 

<i)^^ I 

[ To dravtr a tariffent to a circle from a given point 
outside it, ] 



ABC fflff^l fa'S p liTfwft ^1 
P ABC f:^ ^s#s ffcs l 

«W5?: o fsfSa c^s I OP tff’t ^ I OPCT ^ 
51^ di^pf5 fa fa I ^ fSrf^ facf a 'e b 
c^ffa»Ti p a « p B cat'tt fa I 

PA 'siff PB ^"8 “»Hf I 
<SflTf»l : OA'6 OB CfT’f ff ; 
cac^ OAP ^affS 

•*• /i OAP *T*tCft®! ; 

.'. PA ajwa'' OAa ^ m i 

'ai'Svsf, PA ‘afflS '^Hf I 

lf^V| PB-Q ) 



4b* 




I >iWf5 ^P5iJ ^ •'1^ 

attest, ®iirw’Pttn c^ffl feiftoni f^’ifi^ £^ 

^Ttn ^*ra ^sfjfRTW »Ri5r i 

«W*I: AOP, BOP ^fBn TOi 

AO “ BO 

lii^’ '=(1%faf O P ^rWRH ; 

.■, %faf ^tf5 ’i^cststc^ I 

.'. AP - BP, 

^ AOP“ iiBOP 
tSSI?. L APO- L BPO. 



5fTlf^ 4b-1 

<4^ 3Tt*(ta1 

■■5?c< i 

I To draw a common tan^rent to two giTon circles- ] 



^S[^; (i) Azw cm 'iR* ^ ?jr*i-t^*('? 

jnrt^T ^ ^i bc 

*®p#'«rf^4F? I 

AC 5^11*!' ^fihr 'if^'O D 

f^:=?c3 f^l*ft?^1 vre i 

AD^ >tKr«ir1^ B #?5 BE 'S(ft^ 

^1 DEm^l 

^ DE TS I 

otarf*!: c^c^, AC - ad - be, 

.•• CD-BE, 

t^trsn t 

DCBE 'ItVf'Wffl^ I 





'®tNr?, L ACB J 

.*. L BCD '3^ 1 

.*. DCBE liR#'srRrac'^ ( 

A ADE, A BED STC^IW 

'®(<K DE ^fB?r *It<(1^*l "<1^ 1 
f^iiR(.<p'9 'SfT’f'S ■^Tl ^ I 

(%) 'silu’s ^ 



<c^: AC^ c^ra ^Ffwl <4 Tn ^ '^fSir c^rr^RFcsw 

ifVM ^JPTK^®?^ t£|^f6 ^ '®lR''S ^ I BC **K^ '=iR'® 
1 

[ *K?i?r«'SW*! wurt ^5(?ii*t, ^ bec^ 
ADIT ] 

5ni»r«3rf<rr?iH "»t4? 

*{R ^ *Bi"*Hr c^ ^ ^ in ^ ^5T?Wir slRrfB 

Iftll I 

»RW| 1 c^ ^vamsf^ (Rr»it5 *tTc< "»rtVfB 

*rf*rRM (Direct common tangent) ^CSf, 






c^prrfBtT c^ 'spif^ ^csi 

’rt*ft?«i "sf^ ( TraiusverBe ooinmon tangent ) \ ^ 

ailwni isw^t fBUfliT *«iHt feaiii 

\ 



*|1^ ^ *Rr^ 

557 : 3 , 53C3 

f^fB ’stf^ 

^ ^It3 ( IJCs fBn ■) I 


(lai ) 



3f? ^ *RI"»R[ C^ 

55^3, 'SCTJ JTfiff3«I "Pp^ 
■5F31 3t^I ( fe ) ) 


( ) 



( vsm foil) ) ( 8»t* fStil ) 

'Off? T9 '4TfB 'sraifBcr "»l4 ^ 

5Tf5fr3n 'sif^ wi 3tsi ('o^ ) I ^ ?if^ >i(TfB T® 


^!r9 

'sraifer ^ "»r^ ^ ^ c^ »it^ 

'sif^ ^ ^ JH (8^?•^ flai) I 


(«i) 

i I 2" ?Jt»ff<(''5llll1 c^ 4" 

(r*FTi{ ^fB?r ^ *»H^ ^ i 

"^R^-=isi:*n^ ^ ^ Ktfnul *rt% ^ i 

< I ^ ^ f^rafsrf^ 'SR^ «lfi%51, fej^tcifil 

3Tt^ 'st^ *Rn ^t^i r— 

(^) ^ *1?[^I7F c^if 

(flf) ^ ^ til^ *Rr^ c^ ^ 

(?() -4^15 '5i(*i^fB?T 

(s[) iiwf5 «t*Rffej t 

(^) « (^) c^ JTtifl?*! '=tf^ ^ 

« I f^ ^ 14^ ’Rsr 

c^im ’wrs^m ^ 5ra I 

8 I ^ps? ^*1?? 'srft^ 'iR't ispFiciRr »lt»(fSI*l 

nf'cni'i) *Rr*Rr ’thi^t i 

« I ^ ^ W3?r c,-<F49^w 1^ d 1^, ^^nura i?ir*rw' 

'51'flaFW a, ft ??, 'Sfsn 55^C3I -SptM W C^ (l) ^^K<f?J <£fc^ 

»rrtiii*i *»Hm br<& ^/T’^o^)® ?[^ * 'W.. (^) ^?n>ra 

«IC'5I^ ’Tt'Jt^f'l "®rtc^ bf<& ^/d*-(a + ft)® t 







n* I ^ c^, c^ ?U3?r JB(9V 5(1 J1fi(t^*l ”*1^ 

|w^i?r (7F3-»isC5rN^ *nT®i c^r^rtir ^*Rr c^if i 

*» I ^ ^iu5?r ’Rfsi *11^ ^fra 

It- 

-sKf?=^ jpic^rt*! w t 

v-1 *rstR ^*1^1 ’itmi **t4^ 

^^c?Rr ’WiPp^ra c^ ’ft^r i 

& I f^irfB 'iW T3 I 

i 9 I ^iran fg 's^JT 3F5 5(1^ ^fB jj^rtwi^ c?rsri 
^5rf& c^if5p(^ "9t«f 5; . -f ^ ;^rlc^ I 

''*rT^ ^Rinl C'Nt’S C^, ^ 'piItI ^t^lTI 

*t?r^ »Wir I 

i i i ^ wf^ ^rt^i ^iPF *RR c?prtPF« 

ftfijS firfSS ^f%?itc^ I 

I ferfB ^ (i(5f] '®rtC5, 5il^|{.n<f c^ 

*PCf«5t®I ^ I f¥?fic*1 -£iv ^ '^tf^C^ *rt^ ^ i%^ »J?(5! 

CiT^m:^ **14 ^ l 'SliS'l ^ T3 ? 







“T «]«») 

5R5T C^Pttil C^ C^*Rl 

c^®i «(lii«W5i <ii^ 4lflc« I 


C On a friven straight line to describe a segment of a circle 
'which shall contain an angle equal to a giTeii angle. ] 



AB »R15l an « Z C Cn1*l 1 ABJ 

^*l?r 'S'SR 'iinfS TSTt'l nf^C® *t1^ cnt't'S^ Zl C=if 

i 

«W*T: AB?r A ^ c?f ’P^ ^ BAD 

nu I A ADiT ^ AO' 
tilCJr FO, ABU vfiU' ^ Aocn o 

c^vf nra^i 1 

arasT*!: fo^t ^’icuu jrssj a « b »prPT ^ 
'5|uflf3 I 

^ o f^cn cura ^fun OAcn ujwu' ^ 

4nfs f5 nfuc?t ^ B fel liTUt AD^ A 

f^C® j ( ^ «>!» ) 

'Sl!^ AHB ^tt:n 'Stuf^ cnt*1 Z.BAD nt 

n>tPr I (^: «» ) 


(®^) 

<rfTJr 'Siw firf^ £^*17 *!itT^ 771 

[ 5iW^ : BT ’•Hr 

^ l B BC iffTl 

CTJf £TBC-f^l7S 
CTT*! I ] 

^ I TW**! 1 

c^<| 'sriTfS^ fTTtC'RT ^ I 

8 I 'i|7s# £7'e7l 'SITC? j, ^17 *lit 

ftfwl JlT^r £7717 ^77 1 TTfr I 

tf I ^ f%7:i?Ft‘! ''ifll?; '®#P5 a-CTsW 

'SW (H^STl 7tf%3, StC^JTf £^FCli 77 t — 

(7) '*^77TflC, 

(7) 

(il) 'ff^ Me7 7s(I7f7 

( 7 ) ^ ^?i, 'S '^Rn ^*17 5[C75 7 ? I 

1 c^fT;^ ipifTTI? %f:^7 "fR -6 fWTH £?87l ’STlI? i 
fi'yjtfS ^^77 77 1 

8 1 ^ilTfS &f!:«f7 fR, « TfTTm 7JW< CT^Tl ; 
farfwfs 77 I 






b' I 'ffit, '^[^^ f^s?fTC«Rr 

>l?(9t C1M1 C^l Ritl'i C5W TO ^ cmi 'srt^:?; faft^ 
^ 1 

[ i TO ^ AB tfsj, P *« X ^*iiwrsi 

fii^'e c^*i t AB? ^*nr ^ c^*fif ^iTO 

'<s?f «rfT$ m I • ADB H’lfB ^ V 

D f^ilp® ADB 5T*tf5^iT 1 DP C^It^t ^ ^ 

^F%! *lf?^ C CfW ^«l ^1 ABC 

fgifEf I ] 

S> I ^f^I, ^iPI* ^ C5f^ '=ttC^ V 

fSf^fS '0(1 <p \ 

> • I 'ff^, ’=ra ^ '5i^w»i OTe^rl ;• 


i 1 5ff^ (Polygon) 

I 

< I .il^ JR iiR'N JiTO 

Vi. | ^ tc »^ (Regular) ^ I 

-© 1 lipFfS CTOi? 'SiJfR *(f^f% ^*R( 

'sRf^ 1?^ crofS ^ ( inscribed ) ^^iit(.b ^ 

>iRt *ri^ tTOf5'-J CTO«f%?r ^ f5^ 'SRf^ 

t^OA ^rsfB- c^'cas ( circuraBcribed ) 

^ I m iJ(' ^ i^'Rt 

^u'SK etift'a ^9»i ) 





%vs» 


8 I fTSiT i(H|]Sr«r C^CJE?r 4ri|t*T 

^rsfS ^1 ?5n <34; 4i^f% ' jre fB ^ **i4¥ 

c^asfB ^t?K? 4sfl ^ I fes fron •Pf’^ 

f53i, f4;4l ^*if?f5if^ lF?a#r® 

^?«i I 

o 

{i4; f^) 

^^C.4 ( inscribed circle) >£14; ®^t4 

£^ >9 4Tt4N'C4 4<*tl3Fi:4 "^raSC^® (in-centre) « 

(in-radins) 4t9t ) 

*lf4f5lf?ra ( circumscribed circle ) <34; 

C^S 'Q 4Tf4t3*C^ 44)i3>l4 ( circum-centre } 'Q 

(circum-radius) 4T«t I 

ff I ■ C4 f ^^sr a 41 41^C44 C’Frara <£14^6 41?« 

^44 ^ 4l?4 4lW «i;“(4?iC4 "44 ^C?, ^Sf^lW 

inscribed or ex-circle) \ ^S[^x 

« 471414 C4 44fiJFC4 tijarfB ( ex-centre )« 

( ex-radiuB ) i 

: f3pfCflf4 4%''3 411311 
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isspfe ?5RR 5^ 

[ To circumscribe a circle about a Riven triauRle. 



‘ ABC farfcara 'lf^'3 ^i:^r i 

DO EO Tiftapc^ AB ACif 

sw-f^srasp va?x o f^[%! i 

^1^1 ^^[.91 O I 

israit«i ! DO?T A « B ^ 

■ar^Rps! 

EOIT A « C Wi 1^ I 

’S(’5»£|^ ^IWH JlT'fR'l CfffRptO, A, B C 
^ 'SRf^ I 

^ O f^=5l^ OA,^ OB, ^1 OCC^ 

@1^1 'fl'I’fS ^ ^rsi.’i '®f^l A, B '9 C 

I ^4^ feRiS "fS I 

af^ : firfwfS =?w?p 1% 15^ c^aR faj^?f? ^ic»it 
^*1 'srf^^cani S'W ’if^, -^1^’ ’SPK^^ taffCsr^ 





i I fSp^cw^f "SIT? f%*rfe?r 

-31? ^tc^, 

t^nf<*tj|B ^ f#55tst«i i 

'S^ w c?r»m[ 

ffl?! ^ ^SRST ^ *t^f% 'sf?^JTIC5^ ’1TC5 I 

'ci^Efiwt^ ^ I 5mt*i =?%t w^rra c*t, t^^rfS f^.%1 ^ira 

[ ^ 'Sll^ ’ltf^-3 ^5T^ ^IT31 ^W^fir C ^ MiK-«t< 

c?nn ^ TMn f5rf!:^ *ii^ f^fB?i spo- 

"srij^qiT^ « 1 ■sj'ipf feca OF, BC3 S'!? ?[^f m i 

ifi^w ^ at, 

(^) A, D, O, E ; 

(?f) B, F,0, O 

in') C, E, O, F I 

: o Pt^ OA, ob, oc *(5“n?i 

:»lilR ^q*,. SJjTSJC^ nfff^fT^n'^r ^RR ' 



«nTf^ 


818 ’)’ 

<ii^ f^f?^ '5r5^% 

[ To inscribe a circle in a triangle, ]' 

A 



ABC faf^rani ^ro?''® '=rf%® i- 

'iwsc Z. ABC « Z.ACBt^ SI'0 Cl ^ 

m 1 I l^iii.'s *nr*i<i c^ I 

^ 1 c^ I 

5 I ID, IE, IF ^t<!:T3FCll BC, CA «• 

AB'? fe*Rr 'srfrT I 

^»IC?R ir^ BC 'Q BA JIsrpT ^ ;. 

A ID “IF i 

Cl'iBr ^*ra? CB « CA ^ 

.'. ID- IE 
.’. ID-IE “IF. 

I ^llRil ID ^ IE IFC^ 

lil^ I ^ BC, CA 'e ABC^, D,. 

E « F f^’5C3 "»rf I 







i ! f%jrf5 c^c«r?f ’Rfw«T 

C5^f^p^^'f5rgcw^ 'st^:c^ i 
'si^'flSlW ^ I ^r»fPSRi aiiT*) ^ c^, 

(>) Z 810-90'+ 

a 

{%) ZEDF-90'~Z^. 

iSW*l : (i) BIG fe'fC^ Z BIC+ Z^ + 

^£|^• ABC f^anr ZA+ZB+ZC-2 

-•. Z BIC+Z ®+Z'^-Z A+Z B +Z C. 
ZBIC-ZA+Z 1+ Z^ 

-90’+z| (V Z- + Z^+Z^-90=) 
(^) Z'EDF - Z ^- 

Z E + Z F - 2 W^l, ^?TT* A, E, I « F ) 

.•• Z A+ Z EIF-2 JRCiPt'l i 

-•. ZEDF-^—-i(180'- ZA)-eO“-Z^ • 



[ To draw an escribed oircle of agiv&n triaiifjle. ] 



f3[^9f I ^^1^ A B AC D “S E r^l'Y 

■»tfg ^ 1 

^ ^ BD, B‘C « CEW 

«H ^ I 

«((p5|: ZDBC «-1BCEC5F B«1 « Cli 

^3 1 1 1 I 

1 1, ' 

<2t*rt*t i l» liP”' '>®’ BD', 

BC « CE^S^Rt feriB 5W ^!tf^ ^ I Bli 
BD ’® BC ’FTW '®r3i^ I 
.*. l,F-liG 
IS^ 3:c*l, IiG-liH 

/. 1,F-I,G-1iH. 







’^1 1, c^ar <ms hF ^IiG 

1,HC*F F, G '^R‘^ H 

f^. fel 'il^t ^ BD, BC CEC^ "^“f 

■P 

i ’FT<‘I I,FB, liGC 'il^'liHE C^ <£tCl!JC^ 

.'. 'arra® fJTftfe fSr^t^'? 1 

'BfTir’S ^ ^itc< '5rt?'8 1 

cTtc'R 

C'Sil C^S 1 



45* 4rc^fn4|5l 

8R ) 

^ic<cT 13^ '5rf%^ ■‘pHicvs 

^rf5t5 <?pt«r«^ f^f?^ c^Ft*"(«f^fl 

t 

[ In a ifiven circle to inscribe a trian^?le equiangular to a 
IfiTen triangle. ] 



ABC f^ ^ '4^' DEF f5rt^ fSTf^r 1 
«W»{: ©ABCiT ^’Rl C^ 

PAO 'indB ’®if^ ^ I 

A /. PAB, ^ FiiH »TStt^l ^#31 'srf^ ^ I 

-4^4 Z. OAC, Z. E^I ’Pff^ ^%t ^ I 

Bc c3T»r ’nr I 

^ ^tc»t ABC \ 

PAQ liR* AB *Rr^ 

A 1 

.-. Z PAB fSt'M ^ ACB. 



L PAB- L F, 


<91 

.*. ZACB-ZF. 

^ ABC - Z. E, 

.*. ilBAC-'?^ Z.D. 

.'. AABC7 C^fWOf^ ADEF'S? ’FTR ‘4’)* 

jiikABC, ©ABC^J I 



'Offxf 81® ) 

^C^<J 

?rT?T?I f^f?^ 

C?Pt*f«t?J?F >P!lt^ I 

[ About a given circle to circumscribe a triangle equiangur 
lar to a given triangle. ] 


L 




ABC DET fSi^W 1 

: EFt^ fesH G H I 

ABC?? cm K ’Rt; 

«a?* cvc^yFi i£i^^crPi1<KB '=t^ ^ I 

K r?!^ iBKA, Z.DEG5 

s£l^t Z.BKC, Z. DFH'fl^TJPlPl’Ft^^ 1 

A, B, C WaFC^t LAM, MBN « NCU f^' 

■«i4^ ’5tf%^ m I 
. ^ 

?;' ' ^ LMN fai^ 1 

< 1 KCN z. kbn 









B, K, C( N , 

.•. £ BNC - Z. BKCT 


- Z. DFH'S^r .*1"^ 

- ZLDFE. 
iKI, ZAMB*=ZDEFv 

.*. Z ALC-^^ ^lEDF ; 

.’. ALMN'5? ADEF45 JRtq 

AL.MN, ©ABC^ 'srfw t 

<519. V I (i) (i) *fRrfsTi^ 

’TSlSlt^ f%|Bf '5rf%55 ^ 1 

"ewsi 5 (>) 1, 

c^l^i zi^f6 AP ^'6 I pc^ c?a 

^f%Tii PI ’iTFrW'' 31^1 ^ '51^ 

^ I ^1 ^refiJw B ■« cr3i 

i:5»f 1 


A' 



AB, AC « BC (?rM ^ i ABC *ni^ fefSffB 


(^) A, B « c fc^jf fesrfB 'sife 

a', b', c' farf^ I *rc^ .’il?f#*r» 

'61?^. ^ I (i) 'srefiif^, (^) «iftfiifV® 

'*tfw I 

[ siCTT!® : 'B’lWfl PB ^ 'Si^ I ] 


i'OA 9 


WtWJ 

'ii^^ ^1 

[ To draw a regular polygon in, or about, a given circle. ] 



a 


ABC fg >iigt O I n 

’i*^ ifl^ <ij'^ g1 *Tftf^Rrg ^jgc® 

I 

«(Vit: ^ C^I-CTtg A 5T« OA 

CTfTl Sfg i O OB gjpjw'ft 'agiC*! '5#$ 5?^, 

PQO® 

Z AOB, —’W^ I AB ^ '^1^*> AB? 

fi 

^f??l BC, AM ^ TW ^ I '®f?t 

'fl^A, B, C f^afsic^ PAQ, QBR, RCS 

■M'f^'3jf% '^Irg ^ 1 

’test m •f?t"»nr p, Q, R 

pQR--, irafeg ^ I 







<sjirf*l: ^ AOB" z Boc 

.*. Z OAB~ ZOBA-ZOBC- ZOCB i 

.*. Z MAS—Z ABC I 

MA, AB, BC, ^I l R ’*ra"^ ’MST ^f?W' 

MABC— ^ I 

Z AO B - Z BOC 

^'ll^ ZAOB, ZBRC t^TTft- 

»T*(R I 

AAQB, ABRC ^Jtf^ 

.*. AQ —BR>QB“RC, 

QA — QB, Q 1' 

RB - R C ^Itf^ ' 

/. AO — QB = BR-= RC i 

.-. PQ-QR i 


PQR”" " t 





SE#t^Ft ■SfrfP^Rs 


[ To draw a circle in, or about, a regular polygon* ] 



ABCD--M f^f^S ^ I 

>6 nflt^ '=i^ I 

«1VS1: Z A '6 Z. Wl 

■O 1 

OC, OD,.OM I 

O AB, BC,.^*Rf OP, 

OQ,.'srf^ t 

'ST^ O '^1^' OP?I »prR ■^TPJft'' 

31^ ^ 'sifira *$T 5 i ^<t'^'S(fB?r ’5t^''s *a^* o 

C^ ^RRrt OAil ^ ^%5I '5t?1 

*1 file's I 

(Srstt*! : OBA, OBC w 

• AB«-BC, OB »ft»rt?l‘t ^ 

Z-OBA - Z OBC i 
.*. O A - O C 











Z OCB-Z, OAB = iil MAS —BCD. 

OC, Z BCD?J I 

Z OAB - Z OB A 
'^?*v ZOBC- ZOCB ; 

.'. OA-OB“OC,^Ttf?ri 

■^rW? AO, BO ?'iiJi|ff Z A, Z B 

OP - OQ ^ITf? I 

OP? JWR ?rPrn(' 

'StfivO 'sHfl 59f^'<P P, Q J'SjtHf 

"W ?ST%C? ; y?lf’ I 

o c’fg ?s%i OA? 5iirr^ ^jT'it?'' ■st?51 

^ <pf%CTi A, B, C %l ?%? ; 



«*8 




8li« ) 

i«|^R Cfl^f^ 

c^l*i ^^f&?j i 

[ To draw an isosceles triangle having each of the angles- 
at the base double of the vertical angle. ] 



'BIT*!: AB ^ p 

iflTpT’FfMl ®Tit^, AB. BP —AP®, 

AC^ 'ST^ AB^ © BCD 

^9, liRt. ^'5 AP^ ’I’lR ^51 BC ^ I 


AC CTTfl ^ I 
'5TT1 ABC fsTfW I 


(Sfarr^ ; PC CTT»f A, p *0 c f^, 

^ I 

ab.bp-ap* -bc*, 

.*. bc, ©APCC^ C ; 

.*. Z. BCP “ '=Rf^^ Z PACV 


^ "!TCf Z PCA (^f[ ^ i 


Z BCA-Z PAC + Z PCA 


z CPB, 


i ■■ 







* 4 



AS —AC, 
ZBCA-ZCBA; 

•*. ZCBP— ZCPB ; 

CP-CB-AP, 
Z PAG-Z PC A. 

Z PAC+ ZPCA- Z A^ i 


ZABC-ZACB-Z PAC+ Z PCA 

- z A?r t 


(««) 

i I 18' C^*! I 

«t>'n’TntC^ ABC ZABC- Z ACB 

— 2za — 72’. 'ii^pr z A?:^ ^f5 is’ c^«t 

*IT«[1 I ] 

^ I W-rtT^’ ’tlF 1 

(^. t2r. ia»8> 

[ *rcT® : »b-»| *i-PttOT?r ZABC (- 72°) ^ I 

B BD 51^ fet^t ZABD-18’. ,£j>ipT 

Z ABCfT BE sRj 'SIT^ ZABE'6 ZEBCC^ 

ZB DC •'TtpfS »nrtsT f^5sg= 

vi)^; (SWJC^ 18°? ’RR ^51 I ] 

VO I ill^^fS f^firS gt'S ”1^^^ '“(fi's 1 

[ ■’PP'fC^ I2fc^ ^rf^ 72° (-860’-r 5)' 

^ I ] 

20 





22 _ .: 1 . 1^,.1!^ 




11'^^ I * 


. aa 

cffrtH -n '®ii 




(’ii^)-f 


.*. *fft^-ffX^-2ir9* .(1) 

iici? o c^ c^s ^;t*iT*('»* fc^ 


C'^3r?3l- n.APOQ 
-n.iPQ.OD 
-i.«.PQ.r 
“i.(WfC5^r 
JWt).ir. 



^ c#r 31^, 

j^tfifusj! 'srar^ '5i^ <<i-^*s <$1^ fec*i^l ^ 

■Tn:?i ’RtH 

»pri ’itnr 1 ^JT cwF^re jpflsT 

-^Pbii *flri ^ I 

—K*ft^).r 

-i2irr.r.(i) 





c^'C^ ‘^$(5 ?jrjnw'?r ^‘sf® 1:^*1 1“ ytc^i ^sr^f!?r 


^ (i) f|? FfC*Rr ^(i«|l- *1^1% 

i^) C^lpiR-^K^ 

••. z POQviRr b” ^^51 



(i) PQMn-jjIgX^IRR 



POQ ^^^ri— 


B 

3C50 


x^ira^ c^'ira'ST 


- y^Q X i X ^S(' 

“iPQ ^X-jtW*}'I 

PQD t^<!i<f(fi — OPDQ —APOO. 

'9(l%tI®T5r ^1 "STT^®? ^^5] PfSPr^I 

WR?^ ^’1ST!:»Rr (TSF^Jpsf ^ f^j;^ I 



o.b- 

(« 8 > 

i Ptf^] 

i I ^ ’ffiral 'iiTfS ^ r 

\ 1 ^rg ^ i 

» 

[ sitw® : ^ frll^'t ^?f!3Rr art!!*- 

^ I ] 

« I c^ ^i-ifbiFai i 

[ ^ grt>i ^tf^, art^' 

l^'S^:^ ^ I ] 

8 I c^ ^icg?r (gf) '^fSiR^, (^) ^ 

aprr*i ^ c^, w ^flTr5?r ^csr 

c^ ^?t?i c^apH cipiw^g i 

<t I c^ ^raf^if^ra ^xs ^ !■ 

[ SICA'S: «Ri’*ig 5W 5r« xfigi 

’RtTFT'W ^firai 'srt?[ #51, ^ 

3* I fsif^ #f6 

>1*1 <ii^ '^it^ #c®T, cipn^ C5, tw?^ #0 
<st<n?f5?i c^MPR"v f^^WSa c'lpapfsi i 

8 I c^ fwfOT?r ^ cg«n 

h 

vs^rfB cMcsT, cffsrrs c^ fapf^ i 

v-1 ,c¥w '=ra:waf « *t%^® *1?!"^ ’Pit'ff^- 

^ar, wrtf I 



■aijlRFo 

SI (l) « (^} •fWc^Fl*! JI^TR 

*if^'« 5RMI 

i» I ^irs^ <35? 'srigllfR^ w, 

[ src»i: C5ft^ f?!ijra <35 f »w|^ ’M'^5? 

Tl farfc^ csprciii C5{ ^ 

15rffft 1%^csfg c^ttf jprtJT ^ i ] 

i i i cTi*i <3^111*1 <3^ ’ilirf%R^ 

5rl^ 3T 5^! I 

i ^ I ^P75?f 'El'®f5lf^ C^*^35R ' ■•Tf^f^ 

=q^^!pC3I?r C^5K5IiI i 

i s I c^ ^rffc^-sRi ^^R*t <35? 

5?^, 5tr?li! <3?f6 •fr^ <irtf%c< i 

i 8 I c^i? 5^‘^im35ii >3^ farfif 

i (f 1 3^f5 5r^^3f 3T* 3'^I5 *pr1? '5C^ 

^^f¥[R® 5tff%c?i 35is 'sUfRfRT bf^i 51-<t3Kn, a 6 
cffsrhe c^ 3a*“2i*, 

4 

I 3*1* 35Ff8 f^|9f c^ ^ 

«rfi%c?i 3^; ?l^!r b^i n^it^pcsj a 'Q b 

mw f5|, «• -3Av 

i*! I AABCil ^*rf<-r. fiPTM 5?il c^ 

« 

A ABC “ i(^i + 6 + c)r. 





«iD 

5v t ^f5 

*i'*'^5? '“iri'o 'itf^C’i, c>f^ri's Pi (Sf^nrlBir c^uwc^iif r^*( 

— C’FapKSRr 5Ti% 'S*! I 

1 C^-Rfsrf^S AB ^*17 vaT ^51 w^ '®tf^ 

[9ICTP5: Ai:^ CT^® Tff^l, ABtTi TIPTf^'sitTi 47*^ bCT^ 
c^ « ABPP 7Tt7t7' 77 PR, PFiR 

ora C57 7^4T I ow era T%i OA ( ti o b ) ttptW^ 

ej^ ^£17# ^ 'S|t7f ^jTf7 I ] 

I CTPffRlRS AB 7?71 CTTH ^7 <a7sfB 7(77 
m I 

[ : ABPF C j^ra 77f^«^ ^7 1 CO, AST" 

contra CD-AC, do #7$ de 

- AD ^ I <£PR £ AE B - 45° ; Era ra® ®f75i 

EATltRt^" 51^ 7^3'SiTfWi B AB7 RTtR 

am *17 *Rr ^'MR 7^1 C7ra fRC‘^7 *lt^ra *ll1^7 I ] 

^ i I .iliR la^pfS 7^ 'Etft® TRi 7171, 77"*I7 'spwmt?! '^Rv 
i£[^ fT^ra C57 RC<T Rl, i£B5*| f®R R7=l C771 <pj7ilIC^ I 
7.7. I raiR '71*7^7 'StTR 1 

T.'O 1 raiR ^r5R®Tf7 9ls7l Tiit^ I 

[ 5rc^ I 5n:*ra wf^p® i «tw 

<^1^® RITRW% *1^ rIw TRT I ] 

78_l ra®^ -ratB 'iRKR ®7 PR 

iiiRtB 1^ wi iuRtra "*14 7^:71 





«>s 


I l^l^ ^p® i£HK^ c®® 'voi^l 

^3(f^ ^pac^ i 

l ^ (IRSCT 'ar^=T w 'si^ f^rf^ f^, 

^ lirq; c^ 'i!^ »i?H c<r«rrii sitct i 
[ »TCTr^ : H’5*?tlRT 4T> C^ f^qi ^ S 

cw*f 'Sf^ ^(.'Si! C^RS 1 3 
^'^ I ^ c^, "stirl '5^' fitSS %t 

lltu <iRt ':5t5T 'fl^f5 T^g I 

1 ifi^rfB 7[!:^ 7171^ fqfpg Tsrrc5; 

'=r^ ^ OH, 

(^) ^Rf^i ciitrfi::^ ; 

(**1) wi c?r«rTt?p >ii^ f^c$ "Tpf ^c?r; 

(It) ^5T^ >rt^ ifi*!*- f^S JRfat 

I 

^S I ®f(tTr fsf^g 'SltC^ ; ^’sf&W 

'flis’i c*R »ni®i c?t^ *rlT I 

'®« I <3^ "JQ^ 'tlT^ ^r?! ’!J’5wCi3Rr ^ 

%i Trm ^ ’*H' 1 

'Si t ^RT^ins^tr cit*ii ’sit^:^ I 

4 

¥f^i pt!^ I 





?nf^^ ’i<^»t«*f f^*r?r =?pto i 

[ Qivea the base and the vertical angle of any triangle, 
to find the locus of its orthocentre. ] 


A 



B ' C 


BC ^ Ol^t Z X I 

ABC BC 551:^ 'stf^ 

^tt^ft^ZA, ZX<ilir JRR^I 

BE'eCF I 

O 91^%,' 

O' sm^'W I 

«W*1: c^, ZOFA « ZOEA 
.*. O, F, A, E ^ ; 


.*. ZFOE, ZA^ JT^ i 

,*. z BOC, Z A7 *P^ 1 

z A ^3# c^, ctic?^, ^ z X'isr Jpttir i 







o b ck irat*^ Plc*Rr 

^*1? '®nf^ ^ TSf'c-RT z. Xva? c^rc^rir >r*tl^ i 

^ I c^ist foTfw? 'srtc^ j 

5i^m«r fs[<^ *pf^ I 

[ Given the base and the vertical an|fle of any trianglct 
to find the locus of its in-ceutro. ] 



BC ^P C^l I ABC 

ftrf^ B c'|f^3 S*Rr f%:zA 

z p?f »i^rR ^ I 

At, Bi, Cl fen ZA, ZB « Z CCT ^ 5 

'Sfe ^C5|, I '=n8:c^ I 

I fei? Tfk^ t 

<S!W«I : ABIC 

ZBIC + ^Z B+iZC-^ ;.(i) 

^^K*^ A ABC 

ZA+ZB+ZC" I 

'si^'a% ^z A+^z B +^zc-ia^ } ■■■(’i) 

(i) (^) 

.■. Z BIC-iZ A-'a^ 

.-. ^BlC-'a^ w^ + iz A. 




«i9 

f^'%, L A C^*l, L L^. 

.*. Z BIC 1^ C^*! I 

I BC *f*PPTq+iz A 

irrj'j’fx 5K’i?f fe*Rr '®Rf^ i 

« I c^ fai^?i ^ fiifer^ -sritf i 

[ Given the base and Ihe vertical angle of any triangle,, 
to find the locus of the centroid of the triangle. ] 

A 



ICT BAG f^rani BC 

Z ZL. 

AR, BO '6 CP ’IsiTTI i^#'G C5W I G- 

G AB, AC?t ?[«tlaFCJt GN « GM 

I BCt^ N « M C^ I 

«t9rf*l: CUC^, GP -tCP, GN, PB JRt^s^rH, 

BN-^BC. 

CM-iBC. 

/. N « M BC^ ■IPI f^l 


GN, ABiT GM, ACIf 

>rsrtw^t®j, 

A ^ NGM-Z BAG-Z.L ; 

+ 

A NGM JR ; 

• .-. N M an ■ant l i_'an n^rPt cnrT*ffnf^S- 

fe 

> I fapfcwii ^ « ntfcnn*! ^TCi? t ^?tn ^- 
nfei'ban ft<5 n^n i 

^ I %fC3fa *1?^ '8 '?f1c¥f*i ^sric^ i 

>5® (?t-(?FR nf^ ''u^ c4>cat?i wn*ist 

^ I 

«I f fa -8 ^f'RT 

(£jt?jfn^^^CTn ^n* ■^rsicrisn ’aai^rr^ ^f5n c^5n ^tn’in 
'nn I 

8 I cTPi 'srn:? i 

's(f%^ ^»anm jpptnna nrn i 

« 1 CTR 'fl’fiB f^g 'fra ^na raf^ anv 
'ff^ <,•<(> H^ttin la^fS f^ftfS tTrc*fn ’laH i TSff^fSn 

'h I ctR ’TW^fnc^n 'a^ nt^ ftfti rail? > 
c’Pt'tnra wn*ia fa-ln ra i 







*\ \ c’TtiT far^anr ^ '£)■<* c^^fa *Rfr '“tic? i 

'W:C^SCT?I ^ I 

V t ctTK f^. 

"^"f4'*i>Jt^4 ’PP'R’l’S I 

SI gu3? c^ *PF5t 

wji ^’s -^1 ’rra, '$1^? ^H*w ^ i 

[ ^ '*1*1^ 'ii^ "fs m\ '3U0 c^ i ] 

i • t c^ ^Cig AB 5fTl I AB^ ^ 

ii I ABAC CTt^^ BCll S*rat 

«lrtcTT‘i I BPCT! p *rt^ '5^ ^ ^ c^, 

BP-BA + ACi P ’pptg’1'« 1%^ "'R I 

i^ I lil^fl) firfif^ t<p|(.H?i <it«^'^(.4ifl ®*Rr 'il<pf3 Rf^ 

»R*i '5R%5 -arR:^ I «rsrt<i ^ oi, fe«.*ra fai^c^ 

•iflic^ra's *i«pnr’i<^ «ii:^K^ i 







( Simson’s Hoe ) 

C?Fts( fiii'sjt.erfl 

»l? sif%^ <?>Rc#r 8TV- 

[ The feet of the perpendiculars drawn to the three sides 
of a triangle from any point on its circum-circle are 
coUiziearJ 



A A B P P 

^*1? (i’spcst Tltin) PD, pE's 
PF 'stf^ \ 

<2f!rt*l C*t, D, Ei F 1 

FE « ED j 

^ FE '« ED aprn I 

PA « PC C5[T^| I 

«f*rr*l : iPEA, ^PFA«n.'«K5f ; 

.*. P, E, A, F m ; 

.*. / PEF T^s"l? Z PAF 

- Z PABIT 
“ Z PCD, 

( CW5 A, P, C, B 'ilT f'S’? ) 



Mllr 


5fnf^ 


^rr?T3, /.PEC 'Q L PDC atWJt-J »f*IC^®l, 

.*. P, E, D, C 1 

.•• / PED-/ PCD^l 

- / pEFiii?r i 

.-. F E ■« E D RRTil ’SRt^ I 

I FED C^^rrlk^ P ABC fSrfC^ 

♦rtTOf^ri (Pedal line) CfllTI ^ l 

i I >11^ §*ra 51? 'sffr® 

apf^CSl ^ *rf?'9fiT 3^1, ^ 

^ I (^t^*rf5 %PR c?r»rrsr Tenths i Jism- 

\ t ABC fsTfCSR *tf?-gi.'S‘a C?P( 'iPF P ^?L’^ BC, 
CA? ^*1? PL « PM 5|? ^l LM AB? 

n«m L C5? '3C? SWt*) 

^ C?, PN, AB?t ^<15 5T? 1 

« ) P'S Q AABCiff f^l 'SRM ^ 

c?, p ■‘3 jwR 'sr®’?® c?l*i, pq ®lc^ ^*Rr 

W'aiwR *}f%R^ c^ni'R 3istr^ I 

8 1 CTR ^ j *1^1% CTt^ 

p? 5(f^ 3|*,]7[t?f ^1 ^ . eptr*! ^ c?, 

mrfS p (3r«ri ?tt! ^ ^rtc? i 

<M ABp P BC ^ ^n?T PL 

51? &R1 ^511 ^rflpjj T|f^ Q 

fSlfSra ACi P^t ’TT'ic?l?T? W«<lH l 



*TtW-&pr 

517 'srfT^ ^t?t?i snfl^*5^ i 

[ The perpendiculars to the sides of a triangle from the 
opposite vertices are concurrent. ] 

ABC BQ, CR 

CA, AB fen? 

4?*n fe^ o n?*n? 

?tc 51 AO m fe^^ 

^F%l Bc, nt5? p 1x^'® ^ I 

tasTfe] jpfgr® cn, ap, bc nr?? fen? m i 

RQ <?Tn ^ I 

«tirr*l : ORA-iq^ zlOQA = <it?f5TC^*l; 

.*. Z.ORA, ^OQA'fl??"^ 

.‘. AROO ^ fS’? 5^'^ 1 
.‘. ZRAO-ZRQO( T^sCn 'SRf^ nf?!?! )■ • -(i) 

’«rr?t?, ZBRC“ ^ BQC, ^tn'lfe^fRSlC^JC?^'il^F WWl 

.*. B, R, O, C JRfS I 

••. ZRCB-Z RQB '5Rf7«nf^ )---{ii) 

(i) 'S(ii) Z RAO m Z BAP - ZRQO- Z RGB. 

'iin^T A BAP « ABCR'il? W, 

B 'sinf^ :^f5 ntnw c^, 

ZBAP-ZRCB} 

.-. ^ f^Sf ^fe? c^«I?? APB, BRC nipn? JRS ; 






fw L BRC->ii^ »p<rc^, 

/. L AP BA W^'Rt ’PIR i 
AP, BC ^*Rr m \ 

’sraiil^, «P(tf®I^ AP, BQ, CR 

^fsLq c^I f^,^C3 C^ ( orthocentre ) 

^ I CTiT^f c^i ^ 

( pedal or orthooentric triangle ) WTI 

»rr*F'f^af iSjf®®! 

C5P'W«%5P ?F13t I 

I The perpendiculars to the sides of an acute angeled 
trianple from the opposite yertices hisect the angles of the 
pedal triangle. ] 

^ ABC finci^ A, B, 

AP, BQ, CR O 

c^if I ’31^ APQR, 

A A B CiT I 

tSniM AP, BO, CR ^'Tfapc*! z RPQ, 

Z RQP, Z PRQC^ ! 

► 

«tsit*l: o, p, c, Q ^ ; 

.'. ZOPO-^f^ ZOCQ. 


A 







O, P, B, R ^ ; 

.-. ZOPR-'W^ .ilOBR 
f^, Z RC A- Z QBA [ «(t.VSJ(.-?^ Z BAC^T *iW ] 
.'. ZOPO-ZOPR 
• 'S('Jh, AP, Z APQC^ «prsn 

BQ « CR ZRQP « ZQRPC^ 

'erarf^nslHi i I ^tv-^TfiJsRr c^Pt ^ ^ fat^'aRi 

^Ifil ’ifl^ ^rPt »PlPr ^ I 

Z APC - Z OPQ- Z APB - Z OPR. 

[ V ZOPQ-Z OPR ] 

.-. ZRPB-ZOPC. 


'wi^fSrerrs^i aabc, apqc, aaqr 

APBR ; 

^ I ^?1 <2tr®PF 

f^’T^hs Qi'^ter?! R««i 1 

[ The distance of each of the vertices of a triangle from 
the orthocentre is double the distance of the circum-ceritre 
from the opposite side, ] 


ABC firgc^ O 

S- 

C^, 

AO-2SP ; 
BO-2SO ; 

CO^ 2sR, 



N ^ M AO ^ BO^ PQ, MN 






: PQ, AB c^prtf ^srr®5Tsi '«TO('t i 

c^n, MNj AB mr^r towtsi ’«rc(tV i 

.'. PQ, MN^ JlJTtiT I 

"W, MN, AD '« BE PQ, SP '6 SO ^^15 W8Hl?( ; 

/. MNO-il SPQ'S<N ZNMO-ZSOP. 
'ii^, NOM ■e SPQ 'ii^ farfpsi, 

ZMNO-Z.SPQ, ZNMO-ZSOP 
MN - PQ i 

.-. btcs? I 

/. NO —SP MO —SO i 

.'. AO-2NO-2SP,'ilT^ BO-2MO-2SO. 

C»tt^PI, CO-2SR. 

s fSr^i^Rr ^T»ri *ftf«K5r 

^twj faf^snr ’ifcra ^irl ^ i 

« I f^4^C«T< 

C?'^ ( 

[ I'he cixcum-celitrej centroid and orthocentr© of any 
triangle lie in the same straight line* } 

S O ABC 

ys P, 

BC SP, SO, 

AP I AP, SOCT 

G 41%^ I ^ 


A 



K M ^srtaW AG "S OGfl S5<(jf^l MK ^ I 




KM, AO^ ^Rt^T^r <si^\ 

^?Tt*, KM, SP^ JptR « ; 

•*• K MP S cT'^'ij ^W|@r^5P [ 

. ^nir^f^csR ’f■^^ *i?["»f?c?F ^?r, 

.*. PG“GK”|jAG; 

•=^®irf*s, G, AABC?i SO cir^ ; 

’iRi.^iif, s?ic^'«I 

8 I O, ABC f4 jCsin I AO 

^ BC « 

’I’*rt3RR D '9 P f^p® c^ff 

■^f^, 

«I^ ’R C^, OD“ DP. 

BP '9 BO I 

B OC^ ?1>r® AC? Q pP5p5 fFT’9 I 

^^*}t*l: jL odc - ii OQC = 'il’f W'fti, 

,'. ODCO 1 

-■• BOD-'®!^’^ /QCD iilACB 

^l AC B = Z APB ( ^51? ?riinfi) 

.*. Z BOD- Z BPD. 
i|«R, BDO '« BPD iSt f^Tf:?, 

Z BOD - Z BPD BD »r!'ft?‘l ; 

..*. JpJR I 

.*. OD”DP. 








i t faifc^ (Tq (?rt®i 

^ S|iqcqslc'f?r ^tcq i 

^ i o, AABC<5 sre^i -sm T3 cq, o, a, b, c 
B tfqfSq cq-cqs-f^i ^*i^, f^ ^1 ^^*rq- 

«I ^ feifg ^;cqfH 

f^fBq I ^ ^ CTM fe’isqifr 

■qlq[ ’flq-farf!:^ 'S[?;?*t ’=j^:cqfl*i ! 

8 I ADEF, ABC *rfif-f^5f I (Srqt*l 

qtq cq, DEF qqt^q 2 a, 2b, sa 

crnisf^ >r^ i 

c I f^csfq ^ -prq siqfq^ %i 1%^ ^ 
sK'sjCT f^anr ’ifq^icgq »RFt #:q i 
q* I O, AABCqAO, bo, CO- 
qf^ qqt3pcq p, q. r fq^^ra firlira i- 

£W« cq o, PQR sTqf^ t 

^ t AABCq o I AOi^ ABC -qf^ ’®rqR 

qfq^ qrq, (?R B cw d fq^ 'HT- qfqf^^p x 
C^^l CtpJT-e Cq, BO-BX ; DO-DX 

VI csptF 5!qf^'qq^ cq-cq1^ fq^ 

qqi fqqi ferfB ^ ^fqqi SE^kha c^ssFicq^ *iq*q? q'qjs^ 
^i %3 cq f^^tB *it-9ql qtq, qqqq■'^^q i 

& t cqqq qfeqjaf *8 q qf< =^ CT^qi ; 

^r^®f5 qpq I 

i o 1 c?5Ft qfqiTra (iiq^'?% qqff^ cq^ql' 

'®il(.^ V fir^^fB '®ifv5 i 

>i I Oi ABcq qqf^., s qfqcq^ ad, Bcq feqq 
qq I AS « AD qf^ •rfqqqKqt g *6 h fq^^ra c^- 

i ejqt*! ’pq, GH, BC «'^q* BGCo ‘qqsfB qfqfsRqF i 



^mi ^f%'5 5T7«f^ nTwf^^ 

4lt« ^isC^rt^^ c?i'«JT«f^ 

[ In any trian^^le, the middle peints of the sides, the feet 
■of the perpendiculars from the vertices to the opposite sides 
.and the middle points of the ’’ is joinin^^ the orthocontro to 
[the vertices are concycUc, 


A 



■TtC^ ^il, ABC f^E«, P, Q, R, BC, CA « 

AB7 D, E, Fj A, B -S C 

*rTiff^, O L, M, N.’SsriyKSI OA, OB 

i^i^* oc? higr:! ; 

(71, P, Q, R, D, E, F, L, M, N, '-‘1^ 
4^r^U5<r ^*13 'SRf^ I 
: PQ, PR, PL, OL, RL (TTfif 3?^ I 
AABOE^, 

AR - R B, AL - LO ; 

.'. RL, B03 I 



\s%^» 




ABC BR - RA ^Tv BP - PC i 

.•. RP, AC? :?5r!^?tST 1 
f^'%, BOCT ^f?C9l AC? ^*f? 2t? 

/. Z. PRL-'flT W41‘1 I 
iSC?, Z ^^CTt't ; 

.'* P, Q, L, R i 

'Sf^, P, Q, R f?^ ft?! C? ?5t^ ’ir?fe 

L ’®f?Tt^ ^ ‘il?l PL ?IT? I 

?K? Clf?R ?ni C? M N ?f?% 'SRf^ t 

«rr?T?, c?c^^ Z LDP W«m, 

'SPSJI?, PL ?]K?? ^*1? '«lf^ f3 D ?Ttc? I 

?^*t «tTn’*l ??1 ?t? C?j E '« F ?C'5? *lf?f*(? 

I 

.*. P, Q, R, D, E, F, L, M, N 5T?f5 5^^! I 

3f^J ! fariwfB? (Nine-pointe circle) 

>4?* C?f®:*F SR-ftw (3?® (Nine-pointa centre) \ 

c??T? ?!irf?=5,i 

[ The centre of the Nine points A 

circle is the middle point of the 
line joiniufl- the circum-ceiitre and 
the orthocentre. } ^ 

ABC far^aj? O S ^ 

'il?> N C^S ( 1 

<Sl?f®i ^C? C? N, SO? 

PD C??t? ^ SOC^P ‘ 




DQ c?i«rt^ swif^?^ 'stfro ?re sopf 

) ( ^4i»t §>1*11^ ) 

^®iH, ^ SO^ iWTf^*?p5 Cf*f 1 

• PD 'e EQ 5B1, 

■jwif^'^ ^fRT ^*RT 'srfr® swronr 

cw'ff^ c^ I 

^^ilt*, N, SO?r ) 

^ t ^IU5?[ ^IT™:<('?f 

I 

[ The diameter of the nine-points 
circle is half the diameter of the 
circum-circlej 

PL 

^ I 

'srS'ii^, PL'iia ’I'iif^ ^ 

^5?TtW so? C?® I 

.■. PL « so n?*^ N I 

SNP, ONL i^W?? 51WI 

» 

SN-ON, NP-NL 
i£l?; Z SNP-f?«f^’1 i ONL ; 

.*. SP-OL-LA, 

ajTx c?c555 sp, AL*^? »nrf«irt5T. 

.*. SA - PL 







SA PL sr^-Pi^ ?nt»i; 

.*. ^iTPnsf^ 5ijr»it!:^'?r V 

* 

[ The centroid, the oithocentre, the circum-centre and 
the nine-points centre lie in one straight line* ] 

AP cm^ so^ mm 

=^f%l KL I 

‘^^ AP, SOC^ G 
C^if I 

AGO 

AL-LO 'ilT'. UK, OG9 

’I’tWH 

.*. AK-KG. 

PKL fSffCSf, Pfsj-NL LK, OG^I 

/. PG-GK. 

G, AP?r ^^[C^at I 

.*. S, G, N, O I 

(^b-) 

> I C^) fSffcara c^afV ’liw c^wtiT ^i^n- 

(^t) faf-gcgnr fi-gianr ^rtcij? 

'sn:*('T I 

* 

(»() f^fcafa ■JC^a c^3i 

*£<P(.!l'?)l| i 




\ I f6 « 1^^ ntif-lai^flni *1^- 

lil^ ^ I 

®l O AABC? i (?1 BOC, COA, 

'AOB '6 \si ABC f5 ^ I 

8t I, U, la, Is, ^<>ft3FCH ABC *9 

Ts’Sf^ii c^m I i£W*i cij ABC *ifir^ 

Mils, ll»lj, Iljli, lilal» WfCaj? t2!U3J^i5!| ^ 

; 

« I O, AABC5 AD, BC=!t §*1? *1^ i 

AB>ACi#L, X, M ’I^ifra^CSI BC, AO, AC? 

^ ewe C?, 

£ LXD“ /. LMD- Z. C - Zl B. 

'!> I c^ far^w? fft-?;5Rr (7 pt«i ^^f5? ^n??, 

<3?* T® C?991 ^Tftci^, 1T9E*1 fST^wlB 'atf^NO 

eWe I 

•'I I f^9F? el?!?'? -il?’ 

•rfir^rsf^ c?-c^ f^p?? c^rtspF c?»it?i 5i*of^? i 

t-1 fSi^^caf? ’ittf^, Sf?-^ 

^fS'e ^trf^c? I 

«> 1 c^ foTfcsf? ffii 'e f^cc^FM 'sne^ i ■SRJ'I ^ 
CT, wf I 

i a I iil^f& fegC-SRI 

««rf? ^it[Tf!t=?fB iT?f?=^vrt^r c^ i 



siW 

« ?TflTw'3 bf^ nffesr ^ 'srf?^ 

•trsi ^ 1 

^ f^l lisftinc'W cffff^i?^ c^ra?'5R^ artsfl 
c^ *?ir^ (3r«mr c^'rf^’q;, ^ ««tt«>^ 1 ^ girss 

fe*n^ 'srwr^) 

c^ C’F® f^?i 

t ^TW<' f^fciBI 

fenfs I 

C’Fl^f ^ f^srtB T5S 

^rf^ps^ I ^*t— 

(v) 

(^) i 

^ ('® ) ’I’ "»t*ff^ CTO5[j '*tff^5I 

i<)^ ITS nfc51 

’^^Ricn ^ 1 *^ %riif5ra 

»PW ^ft^'fl '<tf^ 'srf^'S^ :— 

(i) ^ Rp?ifT^ ^ 

(%) lii^FfB ^ (3r»rt? c^- 

^ JRR c<i^ ^*Rr »R t 

(o) : 5 m c^ f^g PP?!:® "'l4?lft 

^ ?c^5f Rf?S ^?jp]M''f^*?rl ^jpilr«j'? 

’5r*"t I 





(8) liiTs siaq c?i'*rtir 

% 

c^ ’RPi Cirri 

^ »prre?t^ »IiI9T Cil^ I 

(*) **p#tft 

c^wf^stj^ >T5frn«t ^ ^[rg^ ia^^<sk ^ i c*fc^t^ 

?c'sir ?!TWi(', ■fit^icsrt^ “inwr' «?c^ gTWc<(^ 

Ti fegt?t^c5Rr sjsrtJf 1 

* ('!>) ’iir^ia'cijfe,?r cg^rfg ’«HTt?r ?c^ (rTsf^=f?r 

’i5p'Rn<!i ^ ^ C!i«tm? c^tc'tir « 


> I <6 liiRFfB sBi®! cgtn pfc^f 

fsif^ Kr® ^f'flC'i asf*f a^f6 ^ ^ ! 


T 



K f’I=5,fTO PF^? KC 519 ^ I G FFffB 
C^ ; G ^Ci5 PFag ®*R TGH gJl*lC^ 519 






1 KT ^1 *li?fRc^ A fs(=5p5 cf5f I 

« 

G A C^IN ?T'9 Jlt3^ ^ KCC^ C 

C5*f ^ 1 ^fwS C^S C ^TWf' KC. 

. i[5rc*TO: ZCKA-Z.GTA, V TG « CK II 
'SfT^ Z CAK - Z GAT, 
f%1|. ZGTA-ZGAT 
/. ZCKA-ZCAK. 

CK-CA, ^Tf*f ( ] 

^ I ^?f 5 fwl "^4 

^ I 



K 'e T f^TOl f^e GOHCff 

K « T ‘ii’W ifRifS f^!l 

G « H 1 HGCT C^?t Tf9?l ^415*1 wTC^ 

£^, ^ KTW P C^ I P 

G GQH*i|? "<1*^ PC PQ ^lf%^ ^1 'flSR 


KTC 'Q KTQ C « Q R’^t'o 

?Ff^C< I 

[*IW«: KP. PT-HP. PG-PC®, 

.-. G KTC, T « K G GQHW 

C "»1^ I ] 

. « 1 (i|ipf ^ *tT^ faff^ 

(Sierra iSjc^FFfe? "»t4 ^!?T <^1^ fsff^- 

jRiei c^r^tH sfirt^ i 


c 

O' 


'BW*I ; ^ ABC^r BD ^rf%^ ^ I B Rut.'S 

BA?i ^ &rf^ ^ ^(.'S fsrRfe ^rf^t*("^ k? ^Rfsf 
BP ^ 1 p BA c^r^rra '3^f5 >RWaH cKl' 

Tstfip^ ^ BD c?^aF o I 

ifppf, ot:^ c^ k? ^ 

^ t Ts' 

[ *IC*P^ ! o, Z ABC^f ’Ptf^'Q^ BDT 

/. OE-OF. 

OE —PB» ^*ii 'aiN'ai.’piii OEBPa 

f^’lfr® Tt?? 1 

/, FO-OE-PB-K.] 




V308 


<2fC^P(¥1 afiTftfe 


8 I -l^ftl '3^*1 '59f5 ^1W5 

<?i c^ 15rf^6 ca^ «ff!%a ^ '®f*ra ^ar|5 
f^if^g c^^rtcaf "'H' ’pfara ; 

'BflR : CD , 0 

r nTaJiT*! ?j;a coa 

w«a PQ - -^-■°'^ j —ft- K 

PQ, \ J 

A sc^ o f^p® c^ a^ia^ I c ~ ” f d 

^ ^9T o I OP'* ODa ^*ta ’pfaai 

1 OF -r ^-eaTa cocas "^ff i 

ff 1 •la’Maco^ wi caatc^ as%a ^aai c^ 

,ii^ faf^S ’Rt^ ca*ria ^^a 
apfaus ^a i 



AB « AC aa-^a m ^P%1 z. BAC ’pfiialc? i 

z BAca a^taa-aas ad i aw aa, ^ wat 

’pQcas o ra=?c® c^ff i o ab? ^a oe &ta i 
tri #3 ic^sa ca® o ^Ica, (flac arWa' oe. 
iirfe^: aS PQ, Aoa aamam ^ afa ^ 
al I 


ABC twitaf?, I 1 1 , Is. li 



il '2RH C^ (>) A, I, I, ; W B, I, 1, <AT^ 

(^) C, I, I., I 

^l amt*l CT, (i) !*, A, Is ; la, C. 1, 

•('S) li, B, Is I 

'Ol 4^*1 C*t, iiA, IjB, laC JWtSFW Ijl,, I 3 I, 

■ii^v 1,1*? >lf^ 1 

8 1 Sfsm ^ C^I ABC fai^, liliU 1 







[ f%N] 

i i i£l^ *PIt^ ^ *15"^ Cf5f 

'5r;"Wi ’amf57 'st*^“rac^ra »T5Tt?r i 

^ 1 c^ *iTrf^ am-51^!:^ I 

« I ^ippfs JfNT^glW ABCDf AC, BD O 
C^ ^5T; epiw C^ AOB, COD faf^ 

■»Rr*Rr o "*i4 t 

8 1 ABC fapfCiSf? BC, CA « AB ^'Sf^ S*!? 

^'^taF^:^^ d, e « F 5!«51 ^ i c^ 

EAF, FBD'SDCF ferfB?! itWtlM 

^ I 

f l ^*t? <il^* ':5m? ^ 'SRf^ f^af' 

*m5Rr *r?t"?? *nTH '^c? 

^^TORT t 

f<W:5 1 «itr'l Tf?ra c? C5!ff?-5?Ri ^5^f5?j 

^*1? cmii 'ii’p f?*5C'5 ?sra?lr51 
8 I ■^t; C^tH 5^^^? R’l'nt'S 
L M *Rr^ cw? 

-sRFpr? ’?'g ^ *lf^ C^Vff^; 

5[f^ ^ R, aprw l, m, r ^Pm i 

V I AABC? %rfB sra, AD, BE, CF. «rJFt*l' 

^C? C? D AB, BE, CF'il? ^’1? 51? 

Ap 

JIUC^K \ 







SI AB, AC, CTR «D 1 -SUfTl 

lf^*lf5c^F ^ 91^ f^P5C® ^ I 

RT9 -If f^irfS f^ ?RnR I 

• I ®RR A -il^* BC® *Rr»Rl 

J AC!? <:»■« A B ^ ^<rf?PtI C^-C^FR 

aT$?n ^ ^3J <il^; AB^ 'il^t Rrtf, 

’RR f^^C<F C « DC® C^ ^f?R ) liHR -fiRI®! ^fk® 

B. C, D >l^lR<t 

i i I (R ^si JRR 

'Pra:c^t*i«t% *rr ’smt ’np^, *if^ 

■•w^ir jrR I 

i ^ I C’FR RfCSf3 sT^fk?, R-IRR ^fB Tttnifr -Sf 
lanc^ »RR 3?^ I 

i-o I fsr^gfii ?T?3inR f®sTiB jpRti? 

far^aF -sipra ^ i -srm ^ r %fW ’W?RI »tf^^^|ii 

lA’FfB 5ft»)R*l fk^fwl m I 

i8 I C?R fsrfwS PORS-ilir O fk5?R> 

<5^’F%It3:5l ^Rfl ^ R OPO, OQR, ORS, OSP 
lAt firf^«fsnf ■pRfki 

I 

iff I ABC A'fl?t’lfk^ S } S BC5 ^ 

*R BRI i v3^1 ’IIs^C'Sa ^f^® M '© N P|f®I® 3?^sf 

< BC7 C*t •(tcf A, Pit N f¥5. ^'651 ) ; 

ml« R AM « AN, Af^® Rl'rfBj ^I’^TfiSFCJI 

22 







« I L ABC A-ifir 'StWC^ ^ 'ittCV, 

'SCSI C«Mt« C^ M, BLC A'Sir ’ifiw® I 

i'!» 1 AX, w (3r^ 1 -Sf ^ *ra5i ra«iic^ 

cTPif^lc?r^ BC?f artw ^1151 ctw^ ^tnr 

C*I BC^< C^I'CTPT ^ CSPH, A ABC? *lf??TWW'? 

»PIH «ffi?p I ’srt^e c? BC? f?f%? 

AABC? ^if^CTCT? >Pft?*W I 

i? I O, AABC?3Wf^l P, Q, R ABOCr 

ACOA, AAOB?*#:^ I iSPTt‘1 ?f? C?, 

( 1 ) O, APQO? i 

(%) OPCQ, OQAR, OR BP 'SiC^RfB? 

I 

»«?* (*) AABC « APOQ srtJR l 

iV-I H, ABC C^sftQC? ^BHC'» 

^BAC ♦!?*»« ?*^ I 
i & i ABC A^fl? /: AiiJ? 

*if??cs? D « d' 

E'®E'r?=?p5 l^lf^ ?? I a’tf'l ^ C?, D, EE'D A'^l? 
I 

I H, ABC A'?? 5P(f^ ^ ^ H, A, B, C 
»il^ 5tf?1B C?-C?5TST 'stl? 1^ }^C«f? 

I 

\i I ABC A'il? nf^:^ S fe*l? SA'" 

SB' SC' <Ji^f^f5 3re ^ ^1 51?^^ *pift3Fi:? i_, M, 

N ^?i*t ®tc? ?f?l ?|5| c? sa'-a'l, sb'-b'm 



(iltsnTi 




'ssc'-c'n^i s, lmn A'A? 

«W)«n5 W m AABC « ALMN-^^ 

fS t 

. I (31 f^Tgcw? 'ii^* ^t^ionr 

>41^ <111^ I 

^.'a I c^ f^?nr '4^i* 

•'iff%?r, fai^fB 'sf^ ^ cii«rr« 1 

^.8 I ABC Aai?r ZC *I3fC7pte| I c 'S(j%|CT(? 

fe*l3 CD spr &R1 <SW'l ^ w, 

(i) AD. DB-CD^i 
W AB. AD-AC*. 

I ^ 5»ni^K5; '5i^iwj 5iT«fn(‘i ^finr 

^*f!r CTR X AB WFl <H.'S ai'^* CD 

d 

a(^ ^^)^ ^ '3j»Rf ^ fet^Tl 5l«l I C^l, 

AX. XB ~CX. XD. 

'^'!» I ^fB c5<f I ^5i^*ra ’rt«(nt*i ^ 

^8 I Ptc*t? ^afn-Sc, ^ sierra ^5e®l-/» 

■^f<(^-r. eniM^ 

W2}--A)-o’. 

(^•t’lrs "atTf^t ^} 

i c^ "ar^ ^ipT®^ 

,d, «Sf. ’5rf?ra **f^<iiii (, aiii*! 

d(rf+2r)—i*, 

(^<*5 S'f'its am?t ’p?) 



>98 » 




r fee®! - A >Sf 

'aW'V •if^'R STJl-6 i «Plt*l ^ (S, 

h — 2rh. 

'S« I P PCD 'iwfB C^ffT 

iJW vii^i, PM c^ 5111^ AB?r ^ ^ ^911 

^ c^, 

PM®-PC, PD + AM. MB. 

«> 1 ^f5 ^ B « C •RP'RT C?<( ; AE 'S DF 

JfWW ^ ^ I 9iM?M BmfS "^^■ 

G « H'ii ’Rl ^ ome C^, 

GH*-AE® + BC*. 

>0^ 1 AB ^tTMt*r5 ^*Rr 'fl’pfB ''W'^ ^ ^911 

AC, BD C^C^iT !S?J| ^ ^ i*R*> ^81^ P 
•RT^ C^ ^9T, 4nitf*r5 ^ CT, 

AB*-AC. AP+BD. BP. 

«« I ABCDE ^ ^TSfsrf^;- AC 

'fi B D, or® *l-g**Rr ^f^9i I (Sji[f*| c^, 

(i) AO -DO ; 

(%) BC*-AC.CO, 

'©S I AOB, COD ^ afTI *RrniT 

\ (SPTM ^ C^, 

OA* + OB* + OC® + OD*-(^)® 



«9 y 

) ABODE liWfB ^ AC, BE *1?^ 

H f^Ffra c^ff I Cfpft« C^I, 

(i) AB-CH-EHj 
(^) AC-AB + BHv 
(«) HC* " AC. AH. 

''9'S» I CTt^I ^ ABC 'sraf^lf^hS 

O ^ I BOC^ ^1%3 *lf^ D 

ftfirs ^ ^ I -SfstM C«E, 

{'>) AD 'ffifer 1. 

1*1? (SfSlM 

t%) AD-AO 

‘^RI*^ («) AB*-30A*. 

I AX, XY, i ^ JFiaT CVR 

BCiT«rr® 'srtc^i -swf^ c*i, 

Bc^i Bc ^ «irtc^ i 

*9^ iR am*! BC?r t^f%5 'arrrfw aabc? 

<9^ *i^R I 

'©ir' r >9^ 'st^''' 5 '« c«reirt 

^Tlc^ I '^fiss ’¥3 i 

«& 1 fai^CBRI ^ v93* 

Tt? u<iji|<r^ CTS^Tl '“ili.^ i I 

8* I C3-CT15? «9'T|'«if 

CT*tC^ 5lf3 *WTrt*f3 ■n^i'i ?^C3 t 



*98 i afjTf^% 

8^1 ^ 9^'*tCT?i wfc^ 'ii^f«r?i 

*Rr^9W5r^^ ( 

01^ aWM ^?r at, ^5ff5 •isp'f^ 3mw 

I 

h 

8^ I c^ F^csR tfl^ cartel Pi*ifP5 
■»raF c«t?l *PTf^ C5f^ at ’sra 

'5^'ij‘c^ "srafli^ra ^?(.® ■^tfsc< i 

8« 1 T® ’®r¥f^Pr® 'siK^ 1 fipTh ^ 

^ '*f f5 5^c«f 'Si^j 'ii^ffD I , 

8 tf I c^l^T fifi^t'8fia c^s ^Rrii fwfS 

^ 'B^jf ^ C^Pf ^J(t0f5 «tC®J’Ff5 'SRftI '^tfSOF ^ I 
S'Sj I WRJ fe*T5 •Si^ ^ *1^ 

\ET^1 n?!"*i? ^ ^?t[l *T(aT ^ I 

8S 1 jptw »mir ^ii ^’t^r at >1^9! »i^ ferv-t 'sptf^ 

-«tti:^, ^5t3?l?l ’T7«^ »prt^ i 

sir- \ c^ larfcs? v<i^: 'fft 1 istiiM 

^Rt® c^ §5T5 ^ ^'SOf **n 

?f5-ra^ur^T^t'^TmTw? i 

■ 8^1 fS’if?R® pjsfr;“K^ ^ t 

ffo 1 ^ '®rtt51 ’HPi c^r*fl ^ 

^ "*t4 '»5*Rrf5i:^ 'a^iiCT c^ff ^flrc^ « 

■c^f^ oispr 1^ ofT^ »nrPt ^ot 



UNIVERSITY MATRICULATION. PAPERS 
COMPULSORY PAPER 

CALCUTTA 

928 

1. E^th6r^ (i) If orte anj^Le of s^ trianj^le be ^^reater than another^ 
prove that the aide op^^ite to tho greater angle ahali be greater thati 
the side opposite to the less, 

{ii) Hence deduce that the hypotenuse the greatest side in & 
right'angled triangle, 

Orr (i) Prove that the throe interior angles of a triangle arc together 
equal to two right angles. 

(ii) If one angle of a triangle H equal to the Bum of the other two, 
the triangle is right-angled, 

2. (i) Tn equal drclesp prove that the atcfl which suhreud equal 
angles whether at the centres or circumferences shall be equal. 

(ii) Two e(iual circles intersect at A and B j arul through A any 
(Straight line PAQ is drawn terminated by the ciTeumferenccft. Show 
that BP^ BQ, • 

3. prove that the angle at the centre of a circle is double the angle 
flt the circumference standing on the same arc. 

1929 

1. EWisri (i) Prove that if two straight lines intersect, the verti* 
cally opposite angles are equal, 

(ii) Two straight line AB and CO interHcct at E, If the bisector of 
the angle AEC be produeed, prove that it will bisect the angle BED, 

Or, Ul Prove that two triangles are equal in every respect, if twO' 
angles and the adjacent side of one triangle are respectively equal to two 
angles and the adjacent side of the other, 

tii) The triangle ABC has the angles at B and C equal fihow that 
the bisectors of these equal angles teiminatcd by the opposite sides are 
equal, 

2* (i) Prove that if two tangenta are drawn to a circle from an? 
external point, they are equal. 

(ii) If the circumference of a circle Is divided into throe equal arcs, 
the tangents drawn to the tirele at the points ol section form an equi* 
lateral triangle. 
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3, Draw a tantfisiit. to a pivea circle from an eiterna! point. (Trace* 
of cotiatruction be i^iven, but no justlflcatian ia required.) 

1930 

L Either^ (i) Prove that the three anplee of a triangle are togetlier 
equal to two right anglea* 

fii) Find in dtgrc€B each angle of a regular polygon of fiye flidee, Oive 
reasons for your answer. 

Qrj (i) Prove that, the area of a triangle^ is half the area of a paral* 
lelogram on the same hafic and of the same altitude. 

(ii) ABCD is any parallelogram and O is any point within it. Show 
that the sum of the areas of the triangles AQB and COD is equal to 
half the area of the paTHlIelogram. 

2. Either, (i) Eh Labi iwh geometrically the aJgebraical formula a*—A* 

*= til <!“/»). 

(ii) In a triangle ASCj AO is the pt^rpcndiciilar drawn lo the base 
6C and 0 is the middle point of BC, Pmve that the difference AB* "-AC* 
=2 BC.OD. 

Or, (ii prove thcit the tangent at any point of a circle h at right 
angles to the radius drawn through the point. 

(ii) The radius of a given circle is 1*5 inches. Prove that all points 
from which the tangents drawn to the circle are of constant length 
2 inches^ Ito on a circle. Draw a diagram as Accurately ah you can, 

3, Construct a triangle whose base will be 0 centimetres and the other 
two aides 3 and 5 centimetres reapectivcly. Measure as accurately as 
posaible the altitude of the triangle. 

[T> and 9tatctnent conairuoiion are rtquir^d^^ 

1931 

1. 0) If two angles of one Iriangfe are respectively equal 
to two angle* of anotherj and the aide adjacent to the angles in one equal 
to the side adjacent to the equal atigles in the other^ prove that the two 
triangles are equal in all respects. 

Or, (i) Prove that any two Bides of a triangle are together greater 
than the third side. 

(Ii) prove that the difference of any two sidca of a triangle is lefts 
than the third side* 

2. Eithery (i) Prove the ecometrical proposition corresponding to the 
algebraical formula (a + &)* = a*+6*+2a6. 

(ii) Prove that the equate on a straight line is equal to four times 
the square on half the line. 

Or, (t) Draw two tangents to a circle from an external point, 

(ii) A quadrilateral is described touching a circle. Prove that the sum 
of any l^r of opposite sides is equal to the sum of the other pair* 

3. Construct a triangle, given the base, one side and the area. 
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1.^ Either^ ji) If one ttide of a trian^rle is produced prove that the 
exterior aof^le is. greater than either of the interior opposite an glee, 

(til Show that it is impoa^ihle to di-aw three* equal straight lines from 
a given point to a given straight line. 

Or, (i) Prove that, if a straight line cuts two' parallel straight lines, 
the,corresponding angJea are oquaL 

(li) Prove that, it the three sides of one triangle are parallel to the 
three pidee of another triangle^ the coircspoudiug angles are equal, 

EiiJter^ (i) If a straight line drawn through the centre of a circle 
hiRects a chord which docs not paRS through the centre, prove that it cuts 
the chord at right angles. 

(ii) tshow how to construct a circle of given radius to pass through 
two given points. When is this construction impossibLe f 

O, (i) Prove that the tangent at any point of a circle and the 
radius through the poltU are perpendicular to one another. 

(ii) Bhow how to draw a tangent to a given circle paralle to a gireti 
straight line. How many such tangents are possible ? 

3. (t) Construct a square on a given finite straight line. {Give only 
the traces of alt your constructions, using a hard pencil, a straight 
ruler, aud a pencil^oompass oniy.l 

(ii) Divide the area of a given square into parts from which two equal 
squares can he made up. 

1933 

1. Eithert (;) Bhow that in aright-angled triangle the square on the 
hypotenuse is equal to the sum of the squares on the other two sides, 

(ii) Prove that in an equilateral triangle four times the square on the 
perpendicular drawn from a vertex on tne opposite side is equal to three- 
times the square on any i^ide* 

Of, (i) Bhow that in an obtuse-angled triangfe the square on the 
side bulgendittg the obtuse angle is greatt-r than the sum of the squarefr 
on the other two sides by twice the rectangle contained by one of those 
eidcfi and the projection of the tUher side upoji it. 

(ii) Prove that a triangle whose sides are 3 and 4 inches js no 
obtufie-angled triangle. 

2. Either, (i) Show that equal chords of a circle are equidistant from 
the centre* 

(il) Find the locus of the mid-points of chords of eouetant length 
in a circle. 

Or, (i) Show that there is only one' circle which p^isses through three- 
given points not in a straight line. 

(ii) Prove that two different circles cannot 'cut each other at more 
than two points. 

3. (ii Describe a parallelogram equal in area to a given triangle and 
having one of its angles equal to a given angle. (Traces only arc required.) 
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(ii) Oanstruc-t rhomSus equal in area to a ji;iren rectangTe and hating 
A aide equal to a aide of the rectaof^Ie. (Tracea only are required) 

1934 

1. Eithcr^ (i) Tf two sidea of a triangle we unequal^ prove that the 
f^rcatost (t}dc has the greater angle opposite to 

OU Show that the difference of any two sides of a triangle ie less than 
the third side, ^ 

Or. (il [>how that the triangles on equal bases and of the same 
Altitude are equal in area, 

■•i f- 

tii) Show that the straight line joining the middle points of two sides 
of a triangle U parallel to the third F;idc. 

2t (i) Show that the angle which an arc of a circle subtendn at the 
eentre is double that which it subtends at any jKiint on the remaining 
part of the circumference. 

(ii) Lis any point on the arc PM of a circle. The anglft^ LPM and 
LMP arc bisected by straight lines which interRCct at O, Find the locus 
of the point O, 

3* SitheTf (i) Draw a triangle equal in area to a given quadrilaterah 

(ii) Bisect a quadrilateral by a straight line drawn through an 
angular point. 

Off (i) OoDstruet a quadrilateral, given the leoglha of the four sides 
and one angle, (Trneef* only arc requir^.) 

fii) Bisect a triangle by a straight line drawn through a given point 
in one of ita side^. (Traces only are reftnired,) 

1935 

1. IC-i'iher, (i) If the three sides of one triangle are rcapectively equal 
to the three sides of another, show that the two triangles are equal 
ii^ all rcMpects, 

(ii) 8how that the diagonals of a rhombus bisect oni! anothet at right 
angles, 

Or, (i) Show that equal chords of a circle are equidastani Jrom 
the centre, 

(ii) Through a given point within a circle draw the least possible 
chord* 

2, Either^ (i) In an obtuse-angled triangle show that the square 
on the side opposite the obtuse nuglc is jh'eatcr than the sum of 
the squares on the Aides eoutaining the obtuse angle by twice the 
rectangle contained by either of those sides and the projection of the 
other u|>on it, 

(ii) In any triangle show that the sura of the squares on two 
sides is equal to twice the square on half the third side together with 
twice the square on the medion which bisecta the third side, 

Ort(j) Bhow that if chords of a circle cut one aiiother (inside the 
circle) the rectangle contained by he segments of one la equal to the 
rectangle con tained by the segments of the other. 
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(ii) ABC h a tnan^le n^ht-HJifried &t C ; from C a perpendbulu 
CD drawn to tbe hypotenuse ; show that the square on CP is 
equal to the recungle AD* BD. 

3, (i) Deflerihe a parallelofiram that shall be equal to a gifen 
triangle and have one or its aiifrlee equal to a gi^cn angle^ 

(ii) Deseribc a rbonabiiB equal to a given parallel I ogr am and Btanding 
on the same base* When does the cOTistruction fail f 

* 1036 

1, Either t Ol Show that the three angles of a triangle are togeth er 
^uai to two right an glee, 

(ii) Show that the angle contained by the bisoctors of two adjacent 
angles of a quadrilateraJ is equal to half the Bum of the remalaing 
angles. 

Or, (i) Show that triangh’s on the same base and between the 
same parallels are iNtual in area* 

fii) Show that the straight line which joins the middle points of the 
oblique sides of a trapezium is luirallel to CFioh of the parallel sides. 

2. Either^ (i) Bhow that the oppoflit-e angicfi of any quadrilateral 
inscribed in a circle are together t'qual to two right angles^ 

(ii^ If O U the orthocentre of fho triangle ABCj show that the 
angles BOC^ BAG are auppIcmcriLiry. 

* Or, Show that the angles made by a tangent to u circle with a chord 
drawn from the point of conta^^t aro rcsptfctivcly equal to the anglea 
ill the alternate segmcntii of the circle. 

lii) Two circles intersect at A and B; and through P, any point 
on the circumference of one of them, straight lines PAG, PBD are 
drawn to cut the other circle at C and O. Show that CD is parallel 
to the tangent at P- 

:h (1) Constnict a triangle having given two sides and an angle 
opposite to one of them, Kjtjjlain the ease where you get two solutiona. 

(ii)^ Tris^et^t a triangle by straight lines drawn from a given point 
on one of its sidi^. (Tracas only are requiredd 

1W7 

1* EUhtr^ (i) If two triangles have two angleB of one ©qual to two 
angles of the other, each to euchj and one ftide of the fimt equal to the 
conespondiiig side of Ihc other, show that the triunglea are equal 
in all resptetB, 

(Vi) If the bisector of the vertical angle of a triangle also bisects 
the base, show that the triangle is isoscclca. 

Oft (I) Show that chorda of a circle which are equidistant from the 
oentre are equaU 

(ill PQ h a fixed chord in a circle and AB is any diameter. Show 
that the sum of the perpendiculars let fall from A and S on PQ ii 
couBtaot if AB does not interest PQ inside the circle. 
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2* Eithert (i) In ^rery trianj^le the square on the. aide Bubbendjn^ 
an acute angle t& equal to the i;ium of the squares on the sides containing 
that angle dijiiiniBhed by twicjc the rectangle eontained by one ot 
those sides and the projectiaii of the othei: side upon it, Eatabtish, 

(ii) i^ow that three times the sum of the squares on the sides of a 
triangle is equ^ to four times the sum of the squares on the medians, 

Or^ (i) If two chorda of a circle cut at a wint within it, the 
rectangles contained by the segments are equal, ^tablish. \ 

(ii) A Bemi*circle ia described on AB as diameter, and any two 
chords AC, BD are drawn iiiteraectiug at P* Bbow that 

AB'-AC.AP+BD*9P. ' , 

n, (i) Bisect a quadrilateral by a Htraiirht line drawn through an- 
angular point, (Biate your coiistructLOii and give a theoretical proof), 

(ii) Construct a triangle having the base angles equal to two gtveti' 
angles and the perpendicular from the vertex: on the base equal lo a 
given line, (Traces only arc requiredjn 

1938 

L (i) If two triangles have two sides of the one equal to two- 

sides of the other, each to each, and the included angles equal, show that 
the triangles are equal in all respects, 

(ii) AB€i DBO are two isoscelea triangles described on the same base 
BO but on opposite sides of it. AD meets ISO in E. Prove that BB=E0* 

Or-t (id) Bhow that the tocus of a point which is equidistant from two 
fixed points ia the perpeudicular bisector of the straight line joining the 
two fixed points, 

(iv) Straight lines are drawn from a fixed point to a given straight 
line. Find the locus of their middle ]x> 2 nis. 

2. B^iher^ (i) Show that the angle at the centre of a circle ia 
double of the angle at the circumference standing on the same arc. 

(ii) If two chords AB and GD of a circle intersect at a point E 
inside the cirtle, show that the angles subtended by A(? and ^/> at the 
centre are together double of the angle A EC, 

Or, (iii) Prove that in an obtuse-angled triangle the square on the 
Bide aubtciiding the obtuse angle ia equal to the sum of the squares on the 
sides coutainifig the obtuse angle, together wUh twice the rectangle 
contained by one of those sides and the projection of the other side on it* 

(iv) If DE is drawn paTullel to the base BC of an isosceles triangle 
ABCn prove that the difference of the squares on and is equal to 
the rectangle contained by and DE, 

3, (i) Construct a triangle having given two angles and a side oppoeite 
to one of ihem. (Btate your construction and give a theoretical proof.} 

(u) Construct a triangle having given the perimeter and two angles, 
(Traces only are required,) 
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]* Prove that if a stray^ht two paralH lineei, it make* (i) the 

al^nate an^^les equal to otic another^ (ii^ the eiterior aiiele equal to the 
interior oppoBito aii^lo on the «ame Hitie of the linCi Hence 

deduce : (i) tile exterior ftnj^le of a trianj^lc iti equal to the sum of the 
two interior opposite jui^Ipb of the trian^rle : (ii) three ani^leis of a triangle 
are together c(jual to two right augJea, 

Or, Prove that the angle at the centre of a circle is double of an angle 
at the circumference flianding on the aanie are^ JJence dedu^ that (i) 
angle in the same ergment of a circle are i^ual, (ii) the angle tu a aemt^ 
-circle is a right angle. 

2. (i) Prove that any two Bides of a triangle are together greater than 
the third aide. 

(it) Prove that the perimeter of a triangle is greater than the BUm 
of itB medians. 

Or, li) If two circles touch one anothei, the centres of the circlea 
and their point of contact arc colUncar. 

(ii) Find the locua of the centree of eirciee which touch two concentric 
circlcfl. 

3. (i) Provo that the straight, line whit^h joins the middle points of two 
sides of a triangle is parallel to the third side and divides the triangle in 
the ratio of S : K 

(ii) prove that the paTalidogram obtained by joining the middle points 
of the sides of a quadrilateral is equal to half of the qiiadnlatcrah ' 

O, Etiunciafjti and prove the germietrlcal theorem corresponding to the 
algebraical identity (^ —+ and hence prove that in any 

triangle the square on the side ^^nbtendiIlg an acute angle h equal to the 
hum of the wquarcM on the sides containing that, angle diminisbed by twice 
the ret^tangle contauK-d by one of those sides and the projection of the 
other aide upon it. 

4. Construct a triangle having given two sides and an angle opposite 
to one of them. 

Discuss the esses when there will be : (i) one solution, {ii) two solutions, 
and (iii) no solution. 

[TVafle* of caiistrttt^iiftn fihottld be left Vrt each 

Or. Reduce a quadrilateral to an equivalent triBugle, and bisect it by 
a straight ime through an angular point 
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1, Prove that the three angles of a triangle arc together equal to twO' 
anglefl* Hence deduce that all the interior angles of any recttline&k 

figure, t^ether with four right angles, are equal to twice as many light 
aagiee as the figure hae aidee. 

Or, (a) Prove that tnnngles on the same or equal bases and between 
the same parallels are equal in area, ^ 

(&) Prove that a parallelogram is divided by its diagonals into four 
triaugles of equal area, ^ 

2, (*) If two triangles have two angles of one equal to two 

of the other, each to each, and any side of the first equ^L to the cotrei- 
ponding side of the other^ the triangles are equal in all respects. 

(&) Prove that any point on the hiseetor of an angle la equidistaat " 
from the arms of the angle. 

Or, (a) Prove that the straight line which joins the middle points of twO' 
sides of a tiianglo is parallel to and half of the third side. 

id) prove that the straight Linen which join the middle points of the 
opposite sides of a quadrilateral, brscct otie another, 

3, (a) Prove that equal chords of a circle^ are equidistant from the 
centre and converacly, chords which are equidistant from the centre 
Aie equal, 

(fr) Find the locus of the middle points of equal chords of a circle^ 

Or, (a) If two circles touch one another, the centres and the point 
of contact are in one straight line, 

(fi) A and B are the centres of two fixed circles which touch internally- 
If P is the centfo of any circle which touches the larger circle internally 
and the smaller exterually, prove that AP + BP is constant. 

4, Give the construction for drawing a rectangle equal in area to a 
given rectilineal figure and reducing it to a squai^i of equal area- 

Or, (o) Draw a triangle equal in area to a given quadrilateral, 

p 

A quadrilateral field ABCD has the following meneurements': AB= 
460 metres, 380 metres, CD —330 metres, AD=390 metres and the 
diAgonal AC = 600 raetrea. Draw a plan (scale Ic. m. = 50 metres)- 
ROTUcejouT plan to an equivalent triangle and measure its base and altU 
tude- Hence estimate the area of the field. 








